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Costs and Selling Prices. 


lling price of any commodity, if profits are But, although our meaning may be clear, ideas are 

sue, must lie between the cost of production very often the reverse of clear as to what the cost of an 

e one hand and the figure which will cause article really is. The cost of raw material can be 
the con er to make use of a substitute or to go with asceriained, and the amount of time occupied at a given 
out. \\ the acquisition of profits ought not to be rate per hour can be checked, but the distribution of 
the on! ject of life, it is impossible to continue to factory overhead charges is, in far too many cases, 
carry | sisiness unless profits result. The economist thoroughly unsatisfactory. In electrical factories the 
consi: e value of an article to be dependent upon methods of allocation are, in general, two: The first 
the lab required to produce it. In fact, it has been is the addition of a certain percentage of the labour 
stated] t if two things require the same labour to cost, and the second is the machine-rate method. In 
produ n, they are exactly equal in value. Ruskin dealing with Mr. G. H. Nelson’s paper on ‘‘ Works Pro- 
attack: is view in bitter terms, and defined ‘‘ the duction,’’ read before the Institution of Electrical Engi- 
exchar le value of a commodity’ as ‘‘ that of the neers on January 18th, 1923,* we noted that it had been 
labour required to produce it, multiplied into the force the experience of at least one large manufacturing com- 
of the ind for it.’’ If, in what follows, we speak pany that the machine-rate system gave results that 
of “cos: ’’ and of ‘demand value”’ as the limits be- 
ween which a profitable selling price must lie, we think *ExvectricaAL Review, February 2nd, 19233 
our meaning will be tolerably clear. 161-2. 


(161) D 


. Vol. XCTI, pp. 
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were both more accurate and more readily available for 
the guidance of the management. The labour cost 
method is both crude and inaccurate, because an article 
made by a highly-paid man, although it may be almost 
entirely made by hand, and not involve any use of costly 
machinery, gets loaded with a kind of compound interest 
of overhead charges. On the other hand, one made by 
cheap labour on a machine will be but lightly loaded, 
though it is clear that a skilled man will be able to 
supervise himself, while boys or women will require con- 
stant supervision, which is an expensive matter. 

Some may object that, provided the whole of the 
known overhead cost of the factory gets distributed over 
the whole of the product, the final balance-sheet will show 
the same amount of profit, whatever method of alloca- 
tion be adopted. So it will, but although the total cost 
of the whole product be accurate, every single item in 
Some may be let off too 
lightly, thus showing abnormally high profits; others 


it may be entirely wrong. 


will carry too much overhead cost, and so appear to be 
produced at a loss. The incidence of the on-cost allo- 
cation is a matter of vital importance, as it affects the 
fixing of the selling price. Many of our readers must 
have experience of such statements as ‘‘ the such-and- 
such department is heing carried on at a heavy loss,’’ 


ce 


and we cannot afford to sell so-and-so at the price 


buyers are willing to give’’; often coupled with ‘‘ the 


, 


something-else is the most profitable line we have.’ 
The principle of ability to pay, or of charging what the 
traffic will bear, should come in here, and when it does 
come in, the aspect of things is often completely changed. 
If the whole of the overhead charges have been provided 
by the profits on a few lines, or by the whole product in 
a portion only of the financial year, then other work 
taken on at anything above the cost of labour and 
material will have the effect of increasing the profits, 
although the amount of on-cost borne be but trifling. 
We want to press this point home, as it is within our 
personal knowledge that it is far from being generally 
known, or properly appreciated, even by those having 
the direction of affairs in important undertakings. 
This school of thought acts on the lines that if the shops 
are sufficiently full of work to make it certain that there 
will be a profit, tmerease the selling price, so that any 
additional orders accepted will be still more profitable, 
and dividends will be greater. Dividends, as we said 
at the beginning of this article, are both desirable and 
necessary, but such a policy as this—and it is far from 
uncommon—is opposed to the idea of service, which is 
even more desirable and more necessary, and which 
leads, in the ultimate result, to greater financial 
strength. We instanced in a recent article the applica- 
tion of this principle to the fixing of prices for export 
business, but this is not by any means the only direction 
in which it can, and ought to, be used. A striking 
parallel can be drawn between this mercantile problem 
and that of the supply of electricity. We venture to 
think that if any electricity undertaking endeavoured 
to sell all the energy generated at total cost, plus a 
percentage for profit, it would head straight for bank- 
ruptey. Lighting energy would be sold at an unneces- 
sarily low price, while power, heating, and domestic 
energy would be offered at such a high price that nobody 
could afford to use electricity for these purposes. It is 
by the system of allocating the greater part of the capital 
charges to the primary object of lighting that the load 
which fills up the hollows of the curve can be taken on 
at a price which is acceptable to both supplier and con- 
sumer. The parallel goes further, for the profits on 
the cheap energy can eventually be used to reduce the 
selling price of the more expensive, thus increasing 
business in every direction. ‘ 

A proper system of costing is essential to the proper 
carrying on of business. As a check on waste and 
extravagance it may well pay for itself, but as a means 
of directing future policy it is invaluable, 


ee 


A HIGHLY interesting review of Jag 

American Elec- year’s export trade in Armerican gle. 
trical Exports trical machinery and apparatus ig egp. 
and their tained in the official Commerce Report, 
Destinations. published by the United States Bureay 


of Foreign and Domestic Commerce 
The Bureau ascribes the growth which has taken place 
in these exports to the real merchandising efforts made by 
the increasing number of electrical manufacturers, 4 


profitable year, it is said, has been experien by those 
organisations which have studied the promising fields 
for activity for their particular product, ch have 
arranged for adequate representation, ve kept 
in close touch with agents and given real ervice.’ 


and which, furthermore, have acquired a idea of 


what an agent might be expected to do through their 
close analysis of trade statistics. This last point is 
worth emphasis, for there is a tendency to belittle the 
importance of the statistical records of the co: imption 
of goods in oversea markets. It is true that sometimes 
these are belated, yet they generally furnish a useful in. 
dication of the trend of sales. 

Although the figures for the full twelve montis of 1923 


are not yet known, it is estimated that the total exports 
from the United States of all classes of electrical goods 
during the year approximate $70,000,000, or about 
$7,000,000 more than the total for 1922. 


Exports of generating equipment were somewhat 
larger, and a net gain was shown in motors, with note- 


worthy increases in fractional horse-power and small 
motors. There was also a good increase recorded in the 
shipments of motor-control equipment, a considerable 
portion of which undoubtedly was railway control 
equipment. 

Transformer exports decreased considerably during 
the year, the shipments during the first 10 months of 
1923 being only $2,413,562 as compared with $3,596,574 
during the same period of 1922. Electric locomotives, 
however, show a good gain over the preceding year asa 
result of several large electrification contracts secured 
by American manufacturers during 1922. 

In the branches connected with wireless telephony, 
noteworthy increases are shown, the total being rather 
over $3,000,000, as compared with $2,380,000 during 
1922. American manufacturers, assisted by the experi- 
ence gained in catering for the large demand in the 
States for domestic labour-saving and other electrical 
appliances, are continuing their export 
markets. Their shipments of motor-driven household 
devices, of domestic heating and cooking appliances, 
showed a considerable advance on the year. 

It is noted that sales abroad of incandescent lamps 
were slightly lower than during 1922, due, no doubt, to 
the growth of various local factories in markets which 
have previously relied mainly upon imports. On the 
other hand, wiring materials, lighting fixtures and acces- 
sories increased remarkably, the total for the ten months 
being over $900,000, as compared with $360,000 during 
the same period of 1922. Similarly, copper wire and 
cable showed a marked increase. 

In its review, the Bureau also surveys the various 
markets for the different lines of goods, and some useful 
indications may be gained from the details giver 

North American markets took the largest percentage 
of United States electrical exports, with Canada natur- 
ally the most important of these, though there was im- 
provement in both Cuba and Mexico. Radio exports 
were an important factor in United States trade with 
Cuba, the broadcasting stations established there having 
resulted in a heavy sale of that class of electrical goods 
There was nevertheless a well-balanced demand for all 
electrical items from that market. The more scttled 
conditions in Mexico naturally brought about an im- 
provement in United States exports to that country. and 
while the volume of business during the year was in 
lighting equipment and supplies rather than in power 
apparatus, there was a uniform increase shown in prac- 
tically all classes of electrical goods. 

United States electrical exports to South America 
showed a considerable gain over those of 1922, with 
Argentina, Brazil, and Chile, as usual, the leading 


success in 
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in Argentina, as in Cuba, radio was a heavy 
United States general exports to that country 
vere more Juportant in communication equipment than 


in power apparatus lines. 


markets. 
jtem, and 


\ large proportion of American electrical exports to 
Japan sisted of large generators, transformers, 


switchboard equipment and _ lightning 
ie to the activity shown by Japan in the 
develop of its water power resources. An appre- 
ciable volume of exports of motors ranging from one to 
9) horse-power, and insulated wire and cable, is signi- 
ficant as showing that business is being done in those 
lines in Japan despite the fact that a great deal of such 
apparatus and material is made locally. Japan in the 
past Was I puted to be acountry of cheap labour. Since 
the beginning of the late war the cost of living has, it is 
known, been growing rapidly, and it is therefore in- 
structive to find that United States manufacturers have 
jeen selling increasing quantities of household electrical 
appliances and heating devices such as are in favour 
where servants are scarce or expensive. 

With regard to the European market, Great Britain 
was the most important customer of the United States 
for electrical goods, the major part of the business being 
in household appliances, lighting equipment, batteries 
and supply lines, together with a fair amount of insu- 
lated copper wire and cable, and a large number of 


switchgear 


arresters, ‘ 


fractional horse-power motors. 

The increased business in France was largely in power 
equipment and materials, the demand for which has 
been accentuated by the interest in power transmission 
development, and to some extent railway electrification. 


Among the exports to Spain, railway locomotives were 
avery unportant item, though there was a considerable 


volume of business done in insulated wire, railway 
signals, transformers, batteries, and lighting sets. 

Australia continued as the important market in that 
part of the world, though the purchases hardly reached 
the volume of 1922. 


By reading a paper on Electric Lifts, 


Electric full of novel and interesting informa- 
Passenger tion, before the Institution of Elec- 
Lifts. trical Engineers, Mr. H. Marryat has 


done valuable service to the electrical 
industry; as he remarked, during recent years the 
literature of the subject has been most meagre, though 
a good deal was published in our columns before the 


war, and the only text-book that has been issued is the 
one that we reviewed some months ago. Mr. Marryat 
holds that we have followed American practice ‘* so far 
as we have been able’’; but that is not very far, the 
conditions being so very different in the two countries. 

In some office buildings, stores, &c., in London the 


electric lifts are well managed and are almost constantly 
in motion, as they should be; but in many buildings— 
especially the quieter office blocks—they are not taken 


seriously, the attendants appearing almost to resent the 
intrusion of a passenger. We mention this not as being 


relevant to the subject of the paper, but as being indi- 
cative of the mental attitude of the community with 
regard to this matter. The lift, in fact, is often looked 


upon as supplementary to the staircase, whereas (as Mr. 
Marry.t pointed out) the contrary should be the case. 
We | that this paper will place the matter in the 
proper perspective. 

U1 pect of the paper is noteworthy in view of the 
joint eeting of architects and electrical engineers at 
the I.E. last year—the author draws attention in 
several passages to the aloofness of the architect, who 
does possess the necessary technical knowledge to 
make }roper provision for the installation of the most 
Suitable type of elevator, and does not seek the advice 
of experts in this work, with the result that the lift 
maker lias to make the best of a bad job and the custo- 
mer is saddled with permanently increased maintenance 


costs. Similar complaints were advanced at the meet- 
ing above mentioned in respect of electrical installa- 
Hons for lighting and power; the architect is not 


familiar with the applications ef electricity to domestic 
and industrial purposes, and consequently fails to take 
advantage of its manifold amenities, with the result that 
his clients are obliged either to dispense with them or to 
incur heavy and unnecessary outlay to make good the 
omission as far as is practicable. The architect, we 
fear, is prone to look upon his functions rather as those 
of an artist than as those of a designer of buildings 
equipped with the most up-to-date appliances for the 
comfort and convenience of the occupants, 


Lonpon municipal authorities are 


London growing restive under the high prices 
Electricity charged for electricity by company 


Tarifis. undertakers. Not long ago the Cam- 
berwell Borough Council took steps to 
bring to the notice of the Electricity Commissioners the 
charges for energy imposed by the County of London 
Co. (whose domestic tariff of 8d. for lighting and 2.4d. 
for heating and cooking has been the subject of several 
letters in our ‘‘ Correspondence ’’ columns), and now the 
City Corporation has resolved to petition the Commis- 
sioners to review the tariff of the Charing Cross Co., 
pointing out that when the latter was allowed to enter 
the City the maximum charge was 5d. per kWh. Leave 
was given to the company in 1920 to increase the maxi- 
mum price to 8d., which at that time, we think, was 
not unreasonable ; but it certainly was not intended that 
the maximum price should continue to be charged when 
the conditions improved, and it was remarked at the 
meeting of the Corporation that the company was pay- 
ing largely increased dividends and bonuses to its share- 
holders, at the expense of those who used electricity. 
There is no doubt at all that many companies, not 
only in the metropolis, have taken advantage of the 
fall in cost of production of energy to reap a golden 
harvest by maintaining the high charges permitted 
under most exceptional conditions; and those who, like 
ourselves, have in the past advocated private enterprise 
as being economically sounder than municipal trading 
are finding their position untenable in view of the strik- 
ing contrast between the charges made by some companies 
and those made by some municipalities. When electrical 
energy for lighting, as well as for heating and cooking, 
can be obtained over large areas in London which are 
served by municipalities at prices less than half those 
mentioned above, it is more than difficult to justify 
the charges made by big companies. Moreover, such 
cases as that of Luton, where pre-war prices are in force, 
including a ‘‘ point-five’’ tariff, must prove hard nuts 
for the advocates of super-power stations to crack. 
Even Manchester Corporation, which has plant of 
209,000-kW capacity, cannot approach the Luton tariff. 
What is the ‘‘ catch? ”’ 





Ir has sometimes been doubted 

The Field for whether research can be ‘ organised,”’ 

Research on and it is true that there will always be 

Itumination. a field for spontaneous individual effort. 

At the same time, there are many forms 
of research that cannot be left to individuals, but 
require joint effort by experts of various kinds. 

In his paper before the Illuminating Engineering 
Society on January 22nd, Mr. J. S. Dow pointed out 
that a decision as to the best methods of lighting for 
various processes should be reached, not merely by a con- 
sideration of available lamps and fittings, but also by 
going to the root of the matter—the impression received 
by the human eye. Hence the aid of the physiologist 
and the ophthalmic surgeon is essential. Similarly, 
when deciding the lighting requirements of various in- 
dustries, persons representing those industries and con- 
versant with the details of the operations to be illumi- 
nated must be taken into confidence. Progress on these 
lines may be slow, but it will be sure. Illumination has 
long ceased to be a purely ‘‘ engineering ’’ matter, and 
the policy of the Illuminating Engineering Society in 
inviting joint effort—‘‘ co-ordination of research ’’—is 
one that deserves to be widely followed. 
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By JOHN B 


Power station economical operation can be influenced to 
au very great extent by condensing-plant performance. 
The following article contains a brief description of 
simple and easily applicable methods for checking the 
condenser performance of a generating set in a few 
moments, and further, it describes a system whereby a 
continuous tabulated and graphical record of such per 
formance can be recorded from day to day, and so show 
the behaviour of the plant at a glance. The methods 
described are those that are in use at the Dalmarnock 
generating station of the Glasgow Corporation Electri 
city Department, and prove of 
engineers engaged on the generating side of the industry 

Power station plant for the generation and utilisation 
of steam can only be intelligently and efficiently ope 
ated if provided with the necessary modern scientific 
instruments for indicating or recordine that the correct 
This 
it least by the 


should interest to 


combination of conditions is being maintained. 
is & point now well enough recognised, 
larger undertakings, to 


boration here. 
It is, however, in this matier of instruments that the 
condensing plant is apt to be overlooked, and too often 
one finds that the only instrument provided for the 
indication of 


} 
need no ela 


condenser conditis ns is one mercury 
U-tube connected to a point in the neighbourhood of the 
exhaust flange of the turbine or entry to the condenser. 
In: many cases even an accurate instrument of the type 
mentioned is considered unnecessary, and the operating 
staff are expected to maintain efficient condenser opera 
tion from the indicatiens of a diaphragm gauge of the 
Bourdon type. In such cases the operating engineer 
has no means of readily determining the value of partial 
air pressure, the state of the condenser as regards tube 
surface cleanliness, or when the correct terminal condi 
tions for the unit have been obtained. 

The steam consumption of a generating unit can be 
very greatly affected by variations in the initial and 
final conditions of the steam, and unless the unit is 
operated at the specified conditions for a part icular load, 
or at the conditions which have in practice been found 
to give the best results, inefficiencies are bound to occur 
which will adversely reflect on the coal consumption of 
the station. The initial conditions of pressure and tem 
perature are usually constant for all the sets in one 
station, and as the instruments for indicating these 
conditions are, as a rule, readily observable, variations 
can be readily detected and corrected. On the other 
hand, the absolute pressure carried in the condenser, 
condensate and circulating water temperatures, &c., are 
only constant for each particular unit and load. The 
effect of variations of the initial conditions is negligible 
in comparison to the effect of variations of the final or 
terminal conditions, and the amount of coal wasted 
annually through poor condenser performance must 
reach an alarming figure. 

For instance, consider a 15,000-kW generating unit 
operating at full load, and the condenser absolute pres- 
sure only one-tenth of an inch of mercury greater than 
the specified value. In this particular case the effect 
of this increase of absolute pressure is to increase the 
steam consumption of the unit by approximately 0.10 
lb. per kilowatt-hour. With coal at 20s per ton, and 
the unit in operation for, say, 10 hours per day, the 
increased steam corsumption means an increase of £1 
per day on the coal bill of the station Certainly not 
a great sum, but nevertheless a sum that could, and 
should, be saved. If now, the same unit under similar 
load and load factor conditions were operating with a 
condenser absolute pressure 1.00 inch of mercury 
greater than the specified value, a figure by no means 
uncommon in many generating ‘stations throughout the 
country, the loss in this case would amount to some 
thing like £1 per hour, equivalent to throwing money 


uway at the rate of over £2,000 per year. The fore- 


Condenser Performance. 
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TT fig. 1, W 
going emphasises the necessity of eflicier er per Test % 
formance and this can only be maint: aie jonally 
densing plant is equipped with the 1 nstr sure dr 
ments, the operating engineers provide: show 
ing the correct combination of con —— Ff 
machine and load, and the plant In vel ntaine 30 
in a good state of repair. 

Under daily operating conditions tl ements 120 |. 
involved in checking condense perio ‘ 
(1) Height of barometer in inches of men 0} 
» Tan ‘ ‘-hine e 1 ‘ . 
(2) Vacuum at turbine exhaust flar ( ry 2.00 
condenser. 5 
(3) Vacuum at bottom of condenser. & 9} 
(4) Temperature of condensate leaving condenser 9 
(5) Temperature of inlet circulating 5 80}. 
(6) Temperature of outlet circulating wat Dawe 
Reliable and accurate instruments are ji itive jj 3 | 
the best results are to be obtained and only mercury 0 60| 
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article on ‘‘Turbo-alternator Tests,’’* can be co! ted a 


















































































































































for quite a si all outlay Temperature me is nis . 
can be made by ordinary thermometers placed . 
mercury flied por kets. but as these pockets are ¢ ol ‘ole 
necessity in rather inaccessible positions, 1 
better pl in to measur the temperatures bv 1 ol 
‘sista thermometers. The latter method p« | 
renavame ee wae ere Ser a aa lent. 
the indicator and plug-board being mounted hie 
: - be ta 
vauge panel unit j n easily observable , 
I pies . by m 
at the steam ena of the turbit! it the mercury ¢ . ‘ 
1 7 Lh: , P - a dai 
are also mounted at this point the arrangement ¢ : 
Sas wer Fine aapie Pe cond 
that the initial and terminal conditions of the are h 
: ye . show 
alwavs under the eve of th operating engines r. me gaug 
purposes, and where accurate resu ‘ 
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desired, temperature measurements can only be satisfac- 
torily made by mercurial thermometers reading to, at 
east, one-tenth of a degree Fahrenheit. These thermo- 


meters show ld be inserted through special glands as des- 


erited in ‘* Turbo-alternator Tests.” A suitable form 
of gland showing a thermometer in position 1s shown in 
“1, which is @ part section, half full size. 
Test wor, especially in the case of new plant, occas- 
ves the determination of the various pres- 
throughout the condenser and air trunk. 


jonally ins 
sure droy 


=a 
roy 


Inckes Hg. 
2 8 8 6s 8 


~1 
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Partie! Air Pressure. 
Be a 


Condensate Temperature Dea. F- 
Fig. 3.—Condenser Air Conditions, 


These small pressure differences cannot be accurately 
measured by subtracting the mercury column readings. 
Differential gauges should be used for this purpose, the 
measuring liquid being either water or a mixture of 
water and glycerine coloured with a dye to give promin- 
ence to the indications. It is a simple matter to obtain 
a factor to convert the readings to the mercury equiva- 


' 


s 


«, Ineahes 


Absolute Freesur 
& 


& 


c.f 
[a eC. +t. = 


i <-. | 2 
ho May 


Note effe:t on absolute pressures of dirty condenser, increased 


‘. inlet temperature, and clean condenser. 





10 § 





10-0 


ance are, infiltration of air, dirty condenser tubes, and 
insufficiency of circulating water. Of these, the most 
common cause is the infiltration of air. In addition to 
the air carried over to the condenser by the turbine 
steam, there will be a further quantity, depending upon 
the air-tightness of the plant, drawn into the condenser 
shell or air trunk due to leaks at joints, glands, &c. 
Particular attention should be given to the low-pressure 
end of the turbine, exhaust-hood, main low-pressure 
gland, and the seats and seals of valves under vacuum. 
The total absolute pressure in 
a condenser is the sum of the pres- 
sure corresponding to the tem- 
perature of the vapour and the 
pressure of the air. With a given 
set of conditions, and a constant 
rate of condensation, the relation 
hetween these two partial pres- 
sures will vary across the height 
of the condenser, the air richness 
being greatest at the bottom. If 
comparative figures are desired, 
it is necessary that absolute pres- 
sure and temperature measure- 
ments be made on a common 
plane. Theoretically, the partial 
pressure of the air is the differ- 
ence between the total absolute 
pressure and the vapour pressure 
of the water at the temperature 
of condensation. Owing to the 
difficulty of accurately determin- 
ing the actual temperature of 
condensation, it is the practice, 
in the case referred to in this 
article, to take the vapour pres- 
sure as being that corresponding 
to the temperature of the conden- 
sate leaving the condenser. By 
doing so, the air tension can 
readily be determined by measuring the absolute pres- 
sure at the bottom of the condenser, and also the tem- 
perature of the condensate at this point. For instance, 
with a total absolute pressure of 1.00 inch of mercury 
at the bottom of the condenser, and a condensate tem- 
perature of 75 deg. F., which corresponds to a vapour 
pressure of 0.873 inch of mercury, the partial pres- 
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Figs. 4 and 5.—Daily Records of Condenser Performance, 


lent. When using gauges of this description, care must 
te taken to exhaust the connecting tubes simultaneously 
by means of suitable by-passes, otherwise there will be 
‘danger of the measuring liquid being drawn into the 
condenser when the first connection is opened. Fig. 2 
thows d grammatically an arrangement of differential 
gtuges erected for test purposes on an 18,750-kW unit. 

The three principal causes of poor condenser perform- 


sure of the air at this point is 0.127 inch of mercury, 
a value representative of very efficient condenser per- 
formance, but nevertheless one that should be easily 
maintained with a modern plant. 

The maintenance of efficient condenser performance 
demands exacting supervision and unceasing vigilance 
on the part of the operating staff, and to obviate calcu- 
lations and provide a ready reference from which con- 
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denser conditions can be judged, use should be made of 
charts showing standards of performance. These charts 
can be in the form of blue prints, framed and hung on 
the wall opposite the units to which they refer. As an 
example, the chart fig. 3 can be used for readily deter- 
mining the value of partial air pressure. The curves 
show total absolute pressure in inches of mercury at the 
bottom of the condenser, the abscisse and ordinates 
being values of partial air pressure and condensate tem- 
perature respectively. The use of such a chart requires 
very little explanation. For instance, with an absolute 
pressure of 1.00 inch of mercury, and a condensate tem- 
perature of 75 deg. F., the value of the partial pressure 
of air is seen to be 0.127 inch of mercury as previously 


es 





organical growths of alge or amoeba type 
of the circulating water is the only remed) 
An upward tendency of graphs 1 and 2 


by a constant value or a decrease of graph 4 


sterilisation 


‘©COM panied 


| | % shows either 
an air leak or inefficient or overloaded pump. Ay 
. > > * ~ = » at. r¢ sr vill di od by 
insufficiency of circulating water will ncicated by 


an abnormal rise of all graphs with the exception, g 
course, of the graph of circulating water inlet. Qp the 
other hand, too great a quantity of circu! 
will tend to decrease the values shown by th 
possibly result in excessive under-cooling 
sate, as in fig. 5. Fig. 5 also show 
development of an excessive air leak. 
Frequent tests throughout the year, o: 
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calculated. Thus from the indications of only two in- plant of each unit in a station, provid tandard oj 
struments, condenser air conditions can be checked. performance for the operating staff, cove: the range 
The use of instruments further provides a ready of circulating inlet water temperatures With jp 
means of systematically recording condenser condi- practice. It is necessary, of course, that the tests bp 
tions from day to day. It is recommended that con- conducted with the plant in first-class condi‘ion. Bac 
test should be divided into thyee 
ONDENSER PERFORMANCE | Na JFURBINE. i pm ey or four periods during each of 
Remptreigretplet “crreuta tna Lester ——t 57; deg. Fo —3 B tat bee oo Aw which a differen steam weight 
ra ee eh ee quahlity 24009 Gas. der rn. can be handled by th: condenses 
et —* ~— For instance, a test of a duration 
az! = of eight hours would be divided 
nr into three periods, each of two 
= > 2 hours, allowing the condense, 
© . mana performance to be determined at 
£ say, half-load, — three-quart 
Lf} i load, and full-load, with half a 
g hour between each period to allow 
5) | the new conditions to be set 
0 SS ie a If tests of this nature are | 
Rs form a standard of performance 
e —— tT | it is imperative that they be cor 
5 2S oe ducted as accurately possible 
Q | particular attention being giver 
2 “7 — = 4 — 4 —- a a Se to the measurement of absolute 
20 | | saloon jodooo |_| ‘saloon |__| 200000 | pressure and temperature values 
Condenselion Rale. Ts Sfeem per Hoz-. The results of such tests can be 
Fig. 6. clearly expressed in a graphica 


denser records be kept in the form of graphs. 
so the trend of the various values can be seen at a 
glance. Figs. 4 and 5 show the condenser records, over 
a period, for two different condensers of 18,750-kW 
generating units. Graphs of this description provide 
‘valuable information regarding the state of cleanliness 
and air tightness of the condenser. In the examples 
given, graph 1 is the absolute pressure at the top of the 
condenser, graph 2 is the absolute pressure at the bottom 
of the condenser, graph 3 is the vapour tension corres- 
ponding to the temperature of the condensate, graph 4 
is the vapour tension corresponding to the temperature 
of the circulating outlet water, and graph 5 is the 
vapour tension corresponding to the temperature of the 
circulating inlet water. In each case, the points plotted 
are the averages, calculated from half-hourly readings 
of the indicating instruments. As the daily average 
load, with the exception of the Sunday load, on each 
set over the period was fairly constant, a graph showing 
steam consumption is included as a matter of interest. 
The difference between graph 1 and graph 2 shows the 
steam friction drop across the tubes. The difference 
between graph 3 and graph 4 shows partial air pressure 
at the bottom of the condenser. Generally speaking, if 
graph 1 tends to rise, with a corresponding upward 
tendency of graphs 2 and 3, and a drop in the case of 
graph 4, this indicates a reduced rate of heat transfer- 
ence due to fouling of the cooling surfaces. This state 
of conditions is shown in fig. 4, the effect of the fouling 
being further aggravated by the increasing tempera- 
ture of the inlet circulating waler. By considering each 
case on its own merits a point can be estimated beyond 
which the cost of cleaning the condenser is exceeded by 
the loss due to operating the unit at the increased abso- 
lute pressure. Just previous to reaching this point the 
condenser should be cleaned, preferably by boiling out 
with a strcng solution of soda ash. Where the fouling 
is due to glutinous clinging mud, occasioned by micro- 


By doing 


manner on squared paper, cor 


densate and circulating water inlet and outlet tempera 
tures being converted to corresponding vapour pres 
sures for this purpese. If the values for each load, ex 
pressed as absolute pressures, be plotted against the 
corresponding weight of steam handled, series of 
curves will be obtained, which can be take repre 


i 

sentative of the condenser performance of tlie unit, a 
that particular circulating water quantity : 
ing water inlet temperature. The deductions 
a set of curves can be made in a similar manner to that 


nd circulat 


Irom such 


described above. If these curves are to be use: for con 
paring the condensing plant performances of different 


sized units, weight of steam condensed per square foot of 
cooling surface per hour should be substituted for total 
weight of steam handled. A set of curves showing the 
condenser performance of a large unit is shown in fig. 6 
A series of these sets of curves, covering the various cil 
culating water inlet temperatures throughout the year, 


and plotted from readings taken with a constant quan 
tity of circulating water passing through the condense! 
provides a basis from which another set of interesting 
curves can be computed. The latter will show the 
value of absolute pressure at the top or bottom of the 
condenser for given circulating water inlet tempera 
tures and rates of steam flow. It is a good plan to have 
all charts showing standards of condenser periormanet 
framed, and hung in the turbine room in readily observ- 
able positions in the neighbourhood of the units to whic! 
they refer. If some form of apparatus is used for meter 


ing and indicating the weight of steam or condensate 
taken by each unit, condenser performance can & 
quickly checked by noting the rate of steam or condet- 
sate flow and absolute pressure and referring these ® 
the standards shown on the charts. 

In conclusion, the writer desires to record his thanis 
to Mr. R. B. Mitchell, M.1.E.E., for his permission © 
publish the data in this article referring to the oper 
tion of Dalmarnock power station. 
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The Excitation of Synchronous Machines. 


The Use of Distributed Exciting Windings and Uniformly-slotted Exciting Members. 





By R. G. JAKEMAN, B.Sc. 





DistRIBUTSD exciting windings wound on uniformly- 
slotted rotors or stators are used chiefly for self-starting 
smchronous motors (synchronous induction motors). It 
ig also found desirable to employ them for alternators, 
either for very small sizes or for medium sizes at high 
speeds where the small number of poles makes the salient- 
pole type impracticable. 

In the case of synchronous motors it is most usual to 
wind the exciting member with an ordinary two-layer 
three-phase star-sonnected winding, and introduce the 
direct-current excitation by one of the two methods shown 
in fige. 1 and 2, It will be noted that in fig. 1 one phase 
carries twice the current in either of the other two phasee, 
and in fig. 2 one phase carries no current at all. 

Ojen-rivcuit Excitation —The necessary exciting current 


plu 





If the excitation is produced by three-phase current, the 
r.m.8. Value of the current necessary is Ig = at/k, g'2, 
where AT = ampcre-turns per pole-pair for the given flux, 
calculated according to one of the known methods for three- 
phase induction motors, k, = a constant depending on the 
method of calculation used, g’ = slots per pole and phase 
in the exciting winding, and z = conductors per slot in the 
same. The maximum ordinate of the peaked wave in 
fig. 3a is V2 5, y'z, and the amplitude of the fundamental 
is 0") V2", 4'2. We have above 3, g'2 = at/k,, so that 
the amplitude of the fundamental is 1°27 at/k,. it will be 
seen thut this value is independent of the number of slots in 
the exciting winding. 

Exciting now with direct current and taking the con- 
nection in fig. 1, for which the m.m.f. wave is peaked, as 

in fig. 3a, the maximum ordinate is ,14 y’2, 
where ,!a is the direct-current excitation, so 
that the amplitude of the fundamental is 
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Fig. |. 





Fig. 2. 
Connections of Exciting Winding. 


on open circuit with the connections shown in figs. 1 and 2 
can be calculated in the following simple way. If the 
machine were excited by means of a three-phase current in 
the exciting winding, the m.m.f. of the alternating current 
would alternate between a pointed shape and a flat-topped 
shape (figs. 3a and 30.)* The pointed ebape occurs when the 
current in one phase is a maximun and is twice the current 
in the other two phases, while the flat-topped shape occurs 
when the current in one phase is zero and in the other two 
it is 0°866 of the maximum. The fundamental of these 
two shapes is the same. 

Now with the connection shown in fig. 1, the direct 
current in one phase is double that in the other two and 
the m.m.f, has the pointed shape just as fig. 3a. 

For a given flax there are several convenient methods of 
calculating the three-phase excitation necessary, so that the 
m.m.f. shape in fig. 3a can be drawn 
toscale by taking the current in one 
phase at its maximum and in the 
other two phases at half the maximum. 
To produce the same flux with direct- 
current excitation, fig. 3a has to be 
duplicated, and this occus when the 


09 Ta 92 

We have therefore 0 9 .t49’z = 1°27 at/k, 

ta = V2 atk, gz. 

This agrees with the previous explan- 
ation that the direct-current excitation 
equals the masimum value of the three- 
phase exciting current. 

For fig. 2, we have the flat-topped 
wave like fig. 3. The mazimum ordinate 
is .\ g’z, and the amplitude of the fundamental is 
1°04 14 g’z, which again equals 1°27 at/k,. 

Hence ,t¢ = 1°22 atk, g'z (= 0°866 ,14). 

To compare the losses in figs. 1 and 2, let R = resistance 


per phase. The total loss for fig. 1 is then 1° R + 
2 (,1a/2)’ BRB=15 Ja’ R. 
For fig. 2 the loss is 2 ,"4° RB, which, since "7 = 0°866 ,Iu, 


is equal to 1°5 ,1,° R, and is therefore the same as for fig. 1. 

In both cases the loss is not evenly distributed over the 
periphery.t 

In both cases the m.m.f. wave is practically sinusoidal. 

In order that the loss should be evenly dist:ibuted over 
the periphery, the connection shown in fig. 4a has been 
used, where one phase is connécted in two parallel paths, 
All the conductors carry the same current, 8) that the m.m.f. 
has a triangular shape (fig. 44), of which the maximum 











direct current in one phase is equal 
to the maximum value of the alter- 
nating current, calculated by any 
convenient method, the current in the 
other two phases being half that value since they are 
connecied in parallel. 

Ia « similar way, the connection shown in fig. 2 gies an 
m.m,f. of the flat-topped shape in 3b. The direct-current 
excitution is therefore 0°866 of the maximum value of the 
calculated alternating current. 

General Method.—This explanation only holds fur the 
usual methods of connection shown in figs. 1 and 2. A 
simple method of calculating the direct-current excitation 
~ any  eenieees of the exciting winding will now be 
€veloped, 

In order that the excitation produced by various methods 
of conection shall have the same effect, it is necessary 
that the fandamentals of the m.m.f. waves be equal f 

8. ?. Smith and W. H. Barling, The Electrician, Vol. 74, p. 42. 

| Hawkins, Smith, and Neville, “Papers on the Design of 
Alternating-eurrent Machinery,” p. 138. 
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Fig. 3a. Fig. 35. 
M.m.f. Shapes for Three-phase Excitation. 
ord ‘nate is (,14/2) (3 y'z/2) = 0°75 ta y'z. The amplitude 


of the fundamental is 08 of the maximum ordinate, and 
is therefore 0 6 ,Iay’z, which again equals 1°27 a1/k,. 

Hence 1g == 2°12 at/k, g'z (= 15 ,a). 

Vhe total loss is 2 (,.4'2)? n/2 + 2 (74/2? B = 
075 J@ RB = 1°7 1a R, which is 13 per cent. bigber than 
for fig. 1. The loss, hoaever, is evenly distributed over 
the periphery. 

The m.m.f. wave has an 11 per cent. third harmonic, 
and a 4 per cent. fifuh harmonic. Neglecting saturation, 
these cause in the phase pressure wave a 7°7 per cent. 
third harmonic and a 0°9 per cent. fifth harmonic. 

Another method is to connect as for fig. 4a, but to wind 
with a two-thirds coil-pitch. The m.m.f. wave will then 
be flat-topped exactly as fig. 3+, and the current per con- 





t Curves showing the heating of cach phase are given by 
Ganapati and Parikh, Journal LE.E., Vol. 61, p. 796. 









































































ee ee eee ee 


ot etgrun 


SP inmanid iyi 








168 


THE ELECTRICAL REVIEW. 








FEBRUARY 1, 1924. 





ductor will be the same as .1y, the total excitation current 
being 2 of¢ = 2°45 at/k, y'z (= 1°78 ,Ia). 
The total loss will be 3.14? R = 2°25 1,°R, which is 








0°9 “2 I,g,' zs, where the suffix s refers to th 


witdinz. It has been shown above that 
the fundamental for 3-phase excitation is 


€ armature 
the amplitude of 
ed AT /k,, where 











— the loss for fig. 1, but the loss is evenly dis- - ——— <caaleg 2) gees per pt od pr vided by the 
The m.m.f. wave is practically sinusoidal. pone nt coe sei pe ps ring 1 culation 
Alternators.—In the case of alternators, it is not neces- added vectorially to the ar for the flux and t peo pi 

ny te the ane = slots per A ge ge ny be —- verted into direct-current excitation. “ 

y 3. For instance, there ma slo r pole, o Top ' SS ee ee ; 

which 8 are occupied by the p Ti far ag Ass other Ps a — = re hn — 9 of 4 fall. 

two containing a short-circuited winding for damping. — : sn she = x Le -m § reg & Hat-topped and 
With the connection shown in fig. 2, the m.m.f. shape * The “at sit cy 72. & id 6. A! eu 

will be as fig. 5. The value of a is determined by the 0°8 “¥ vor a dbs oe un DOE Or hese shapes ia 

equation a/ = 4,/2y, where y = total number of slots per ee ee =e * 

pole and y, = number of wound slots per pole. For Single-phase Armature Reaction—The m.m.f, of a 

; single-phase winding is -topped ot 
A ons triangular, according as winding 
covers part or the wh of the 
periphery. The amplitude of its funds. 
(re) mental at the maximum value of the 
current is 
(4/x") V2 Ie Ge 2 BID (9, =/2 gy), 
where g, =total number of slots per pole 
c — 2 " _ and y,, = number of wound slots per 
/ TT " ‘'\ pole. . 
Fig. 4a._-Connections of Exciting Fig. 46.—M.m.f. Shape for As is well known, this can be resolved 
Winding. Fig. 4a. into two waves, each of half the ampli- 
tude, revolving in opposite directions, 


instance, in the example given above, y = 10 and y, = &. 

The maximum ordinate of fig. 5 isy = Jay, 2/2 and 
the amplitude of the fundamental is (4y/ra) sin u 
(8yg/n* g,) sin (9, x/29) = (4]m*) Ja gz sin (y,2/2g). 

Hence we have (4/r°) .Ta yz sin (,;4/2y) = 1.27 at/k,, 

sla = 8°2 at/k, yz sin (9, 7/29). 

A further method is obtained by connecting as in fig. 1 
but having unequal numbers of conductors in the three 
phases. For instance, with 10 slots per pole, the phase 
carrying the total current may have 4 slots per 
pole and the other two phases 3 slots per pole 
each. The m.m.f. shape will be as fig. 6, in 
which a/x = g,/27, where g = total number of 
slots per pole and y, = number of slots per pole 
which carries the phase in the total current. 

The ordinate at the angle a in fig. 6 is y= 





Only the synchronously rotating wave has to be dealt with, 
the other being damped out as far as possible by the 
damping winding. ; 
We have therefore aT, = 0°228 /, 1, ys 25 sin 
For a winding in which two-thirds of the p 
wound, this becomes AT, = 0°29 k, Is ys 2s. 
When the value of the armature reaction has been found, 
the ampere-turns can be added vectorically to those for the 
flux, at an angle determined by the power factor and the 


J, 7]2g4). 
riphery is 





sta 9, 2/2, and the amplitude of the funda- 
mental is (2y/ra)+ 1 (sin a) 

=(4yg/n*g,) (1 + sin (9,7/29)) 

= (2/r*) ta gz (1 + sin (Y,2/29)). 

Hence we have (2/7) a yz (1 + sin (g,7/2g) ) =1.27at/k, 

a= 6°35 at/kgz (1 + sin (g,7/29) ). 

Armature Reaction.— Since the magaetic reluctance is 
uniform all round the periphery, the armature reaction 
produces an m.m.f. which is practically sinusoidally distri- 
buted. This m.m.f. can therefore be added vectorially to 
the m.m.f. necessary to produce the flux, in order to obtain 
the total m.m.f.§ 

The simplest method is to convert the armature m.m.f. 
into terms of ampere-turns calculated according to the 





eueeee ewe eee 








’ 
‘ 
‘ 
' 
' 
‘ 
' 
' 
a 


8/2) 
7? Tr’ je @ 
Fig. 5.._M.m.f. Shape for Fig. 6._-M.m.f. Shape for 
Alternator. Alternator. 


armature impedance. Due regard must be giveu to the 
field leakage, but this is comparatively small, and is 
practically limited to slot leakage if no end-bells are used. 

The table gives the value of /, for the various methods of 


connecting three-phase windings, where 14 = /, a1//*, “' 2. 
Connection. ka. h 
Fig. 1 is 1414 06 
Fig. 2 eee eee 1°22 0°5s 
Fig. 4 (full pitch) ... 2°12 1" 
Fig. 4 (3 pitch) 2°45 15 


One method of calculating the three-phase excitation, 








-_ = 





method which is being used, add these av vectorially to the 
AT for producing flux, and then convert to direct current 
by means of one of the above formulx, according to which 
method of connection is used on the exciting member. 
Considering first of all a three-phase armature winding, 
the amplitude of the fundamental of the m.m.f. wave is 


—_—— —fow 1 — _ 


§ Miles-Walker. “Specification and Design of Dynamo electric 
Machinery.” p. 279. 
Hawkins, Smith and Neville. 


l Papers on the “ Design of Alter- 
nating-current Machinery,” p. 38. 


Fig. 7.—M.m.f. Shapes for Two-phase Excitation. 


’ shapes are excessive. 


which gives very good results even at high sat:ration, 
consists in calculating the at for a gglue of the flax 
density equal to 1°28 times the mean density.£ The 


corresponding value of £, is 2°12. 
In the table, 4, = &,/2.12, so that for this method of 
calculation, the direct-current excitation is ta = /, AT/ly 7 





|| The amplitudes of the harmonics of lower orders i! 
With two-layer windings they ©! be 
considerably reduced by using a shortened pitch. 

Kloss, Elektrotechnik und Maschinenhbav, 
Barling, Electrician, Vol. 74, p. 42. 
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fectrical Progress in South America. 





Argentine Market for Electrically-Propelled Street-Cleaning Apparatus.—Brazil’s 
First Electrical Steel Furnace.—Mexican Electrical Possibilities. 





[From Our SPECIAL CORRESPONDENT. | 


Ir is mucl) to be regretted that there should have been 
no British participation in the latest and largest hydro- 


dectric power enterprise organised between certain 
North American capitalists and certain of the countries 
of South America. It has been known for some consider- 
able time past that several of the larger Latin-American 


States, such as Argentina, Brazil, Chile, and Peru, have 
heen in treaty with foreign capitalists for the augmenta- 
tion of their electric power supply; and it would have 
been gratifying to have been able to announce that 
British enterprise had responded to the overtures made, 
and had secured at least part of the contracts avail- 
able. The principal concerns connected with the 
immense scheme, which calls for the outlay of not less 
than $50,000,000 gold (£10,000,000), and which has for 
its object an almost unlimited field of operation in the 
South American countries, are the General Electric 
Company (U.S.A.), and its subsidiary the Electric Bond 
and Share Company. 

The financing of the undertaking has been completed 
satisfactorily, but the actual contracts for construction 
of the various power stations have not, at the time of 
writing, been decided upon. Here it is possible to say 
that those hydro-electric properties which have already 
been taken in hand have on the whole proved highly 
successful. Operating costs have turned out to be lower 
than was expected, and have rendered possible the sale 
of electricity at rates that cannot be equalled by any 
other mode of power production. _ It is, therefore, 
merely a question of time for the development of the 
most kilowatt-hours per £ sterling of funded debt in a 
region that will afford an adequate market for the 
current produced. Practically the whole of the foreign 
companies supplying hydro-electric power to Latin- 
American countries show net earnings higher than twice 
the requirements for all their debenture interest, a fact 
which should lend encouragement to further British 
enterprise, which has already proved equally remunera- 
tive in the majority of cases. 

Nor are the opportunities afforded to our manufac- 
turers of electrical plant and apparatus confined to the 
provision of power for industrial purposes. The pro- 
gress made in wireless telegraphy and telephony places 
at the disposal of the community at large enormous re- 
sources which are as yet practically almost untouched, 
especially in connection with ships and aeroplanes. No 
country in the world possesses a more highly-trained 


service of clever young electrical engineers than the 
United Kingdom; their opportunities in the Latin- 
American countries remain almost unsuspected. It is 
to be hoped that the current year will witness a sub- 
stantial advance in the progress of electrical installa- 
tions of British manufacture in the progressive Latin- 
American States. 

There has recently arrived in Peru an exceptionally 
large consignment of electrical material destined for 
service in connection with the Emprésas concern, mainly 


cables, for the transmission of current in Lima, and the 
modernisation of the electrical services of the capital. 


A com)lete transformation is in view with regard to 
the laying of the cables, the present unsightly and 
tangle overhead wires, which greatly disfigure the 
streets and avenues of Lima, having been condemned. 
These are destined soon to disappear, the whole of the 
new ca)le-work to be carried out being subterranean, 


replacing the existing aerial system. The new in- 
ttallation consists of 50 km. of cable, having a weight 
of approximately 480 tons. The cables are of the most 


modern type consisting of three cores of insulated copper 
wire, the whole being sheathed with jute, lead and water- 
proof material, 

The Buenos Aires city authorities are again in the 
market for motor-propelled vehicles, the tests made with 
one or two street-cleaning machines worked by electri- 
city having proved pre-eminently successful. Ninety- 
nine per cent. of the scavenging, watering, and the re- 
moval of household refuse is still performed by horse 
or mule-drawn wagons. The few motor-lorries intro- 
duced have, however, convinced the authorities that 
these are the vehicles of the future. Not only has the 
cleaning work been better carried out, and in a more 
expeditious manner, but the municipal wages bill, which 
has borne heavily upon the resources of the city, has 
been materially reduced. It is satisfactory to know 
that among the tests carried out between British, Ger- 
man, and American motor-vehicles, the British have 
proved to be in many ways superior. The unfortu- 
nate fact remains, however, that German competition 
in regard to prices is proving a serious obstacle to firm 
orders being placed in this country. A representative 
of Krupps, at present in Buenos Aires, is pursuing 
actively a detailed study of the municipal needs, and 
preparing for submission full specifications relative to 
the various classes of street-cleaning vehicles operated 
by electricity required. If British manufacturers could 
see their way to cut down their quotations and, at the 
same time, offer liberal credit facilities, there is little 
doubt that a considerable portion (if not the whole) of 
the orders available would find its way to their work- 
shops. The city of Buenos Aires is about to raise a 
loan, not exceeding $50,000,000 (paper), equal to about 
£4,500,000, for the purpose of installing electrical 
cleaning apparatus in the city as well as other muni- 
cipal mechanical appliances. The favourable situation 
should certainly attract the attention of British ex- 
porters of road-sweeping and other motor-vehicles. 

In Brazil, the Compaiihia Paulista, wkich, during the 
past twelve months has successfully operated an electric 
freight and passenger railway service 44 km. in length 
between Jundihay and Campinas, is now engaged upon 
preparing plans and placing contracts for the electrifi- 
cation of a further 50 km. of its trunk line, extending 
from Campinas to Tatu. A preliminary order has been 
placed for five 56-ton locomotives, each employing 
3,000 volts continuous current; the full equipment for 
a sub-station ; and the whole of the necessary apparatus 
and material for a length of 46 km. of double transmis- 
sion line. 

The first all-electric steel furnace ever worked in 
South America has recently been completed in Brazil. 
The locality selected is Ribeirao Preto, which although 
a small place is credited with possessing the greatest re- 
serves of iron-ore in the world. Electric steel-making 
in Brazil is the result of an attempt to utilise electrical 
energy during the off-peak season. Already, some 
hydro-electric plants have been worked by the Empreza 
Forca é Luz de Ribeirao Preto. These constructions 
have gradually extended until they now form a net- 
work of transmission lines, serving a large number of 
coffee plantations. Each is required to furnish 100 h.p. 
to drive the necessary machinery for cleaning the hulls 
from the coffee-beans, the largest demand for power 
being in the months of June, July, and August. Un- 
fortunately, these are three of the driest months of the 
year, when the local streams offer a minimum flow of 
water. During the remaining period of the year a 
considerble volume of developed and an enormous 
volume of undeveloped power has always been available, 
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but not made use of. This fact has weighed consider- 
ably with the entrepreneurs of the new steel plant, who 
decided to make use of the wasted water power for the 
furnishing of electricity for their steel mills. A pur- 
chase was made under the exclusive South American 
rights of the Swedish type of electric pig-iron furnace, 
two of which have now been installed, each with elec- 
trical transformers, and complete in all respects. Only 
one will be operated for the time being, but probably 
before the end of the year the other will be placed in ser- 
vice. Current is received at 30,000 volts, 50 cycles, 
and will be transformed out-doors to 6,000 volts, whence 
it will be conducted by lead-covered cables to the sub- 


station adjoining the mill building. Each pig-iren 


furnace will be provided with three 1,500-kW water- 
transformers, 


cooled constructed especially for this 


re 








service. The secondary will deliver a: 
60 to 120 volts. Each furnace will hay 
carbon electrodes, while adjacent electrod 
nected to the same phase. 

The~ Mexican Government has recenth 
a body of consultative electrical engineers 
five memberg, and to be known as the Cor 
Promotion and Control of the Power Gens 
try, to report to the departments of Ag 
Promotion of Industry and Commerce, upon further 
electrical power possibilities in the country. The 
members of the Commission have already 
but they have been seriously interrupted in ¢ 
hy the prevailing revolution. It is not imp 
their operations will have to be suspended 
settled condition prevails in the country 
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Saorstat Eireann (Irish Free State). 





Reports of the Fiscal Inquiry Committee. 





By Robert 








N. TWEEDY, 





ALTHOUGH the Government is so strong, in the absence 
of the Republican Deputies, as to be tempted almost 
inevitably into reactionary paths, it did a very 
shrewd and statesmanlike thing in appointing a Fiscal 
Inquiry Committee consisting entirely of specialists in 
economics. The outcry from the industrialists may be 
imagined. 


=, 


The hard-headed business man’s sense o 
decency of proportion, of perspective, of brass tacks, of 
anything you like, was outraged. 

You know 
professional 


professors 
economists 


.phoo! Economists— 
Bah ! Historians, 
grubbers in libraries, musty-brained theoreticians 

pss-s ! What can they know about the realities of 
business ? 

The Irish daily Press, the Dail, the streets, the cafés 
clubs, offices, and farmhouses echoed and resounded with 
fulminations against the amateurish ignorance and mis- 
guided folly of the Executive Council. 

The Committee issued two interim Reports* recom- 
mending :— 

(a) The repeal of Part I of the Safeguarding of In- 
dustries Act, 1921, on the grounds that the provisions 
of that part of the Act were framed with regard for the 
peculiar needs of certain industries which, though im- 
portant in Great Britain, are insignificant in the Free 
State, and that they increased the cost to the consumer 
of useful or necessary commodities without producing 
any adequate return to the public revenue. Scientific 
and educational establishments in particular are ad- 
versely affected by this Act. 

(b) The repeal of the Dyestufis (Import Regulation) 
Act, 1920, for the even stronger reason that there is no 
Free State dyestuffs industry to be protected, and the 
effect of the Act is merely to protect other countries 
against the textile and other industries of the Free State. 

(c) Certain Revenue Prohibitions to be retained. 

(d) The import duty upon alcohol contained in spirit 
varnish for use in industrial processes to be waived. 

(e) The withdrawal of duties upon motor accessories 
and components. 

In the Final Report. the Committee suggests further 
with respect to motor-cars, that a much lower rate of 
duty shall be levied upon the chassis when imported 
without the body, in order to encourage body-building 
in the Free State. 

Other than that there is no definite recommendation 
in the Final Report, for the President of the Executive 
Council had stated in the Dail that this Committee was 


, * Reports of the Fiscal Inquiry Committee. Price 1s. 6d. 
net (postage extra). Eason & Son, Ltd., 40-41, Lower 


O'Connell Street, Dublin. 





appointed to ascertain and inform the community as to 
all the facts of the industrial situation as it existed, and 
upon the probable effect of any changes in the fiscal 
policy. It was not for the Committee to advocate policy. 
That was matter for the people and the Government to 
decide when the Committee had completed its work. 

Nevertheless, it is impossible to read the Report with- 
out visualizing the recommendations that the Committee 
would have made had it been entitled to go so far. You, 
in Great Britain, will rejoice or be sad, as you are Free 
Traders or Protectionists, when you hear that the Com- 
mittee appears to be totally opposed to protection for 
Irish industries as a general policy. 

The particular case of every industry about whieh 
evidence was received is examined in the Report with 
care, and the effect of protection upon it and upon Irish 
industry as a whole is discussed. By no means all wit- 
nesses advocated protection, and the most valuable 
feature of the Report is the clear demonstration that 
what is one man’s meat is another’s poison. ‘The flour 
millers, for instance, say that their industry is declining 
and must perish unless protected. A biscuit maker, 
employing about 3,000 hands in Dublin, and ‘oing a 
great export business in spite of all his han:licans, said 
that a general tariff would be so injurious to |iim that 
the export part of the business would have to be removed 
to another country. 

The representatives of the workers in the flour mills 
strongly opposed a tariff, because they held that it would 
raise the cost of living, and that the state of the native 
milling trade was due to causes within’ the industry, such 
as small plants, poor business organisation, ani inefh- 
cient machinery. 

There are only two grounds upon which a case can be 
made for protection. One is the encouragement 0! 
nascent industries, the other the protection of estab 
lished industry from what is called unfair competition 
Of the first class, it is fair to conclude from the Repor' 
that there are none. There may be many in som stage 
of conception or gestation, but there are non 
born or within a long cry of that delicate stage. What 
we do find, however, is a kind of industry whic!. like 
some womenkind, acknowledges no gradation «twee! 
youth and senility. Some of the industries represented 
by witnesses before the Committee seemed to be unaware 
that their buildings, plant, technique, organisation, and 
staff might be described more accurately as obsolescet! 
than as nascent. 

In the second class there are some industries which 
do appear to be unwarrantably hard hit by foreign col 
petition, but the trouble about them is that their mat! 
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mum possible output is not nearly large enough to 
supply the j resent demands of the home market. In the 
ese of the boot trade, for example, a tax on imported 
boots heavy enough to level up the difference between 
them and ‘he home-made article would have to be in 
operation long enough to permit the Irish output to 
expand to at least fifteen times its present figure, and 
to develop the better-class lines which are not touched 
now. Much the same thing can be said of the other 
industries in our second class. 

Then there is the case of the industry which does not 
exist, and never did exist in Ireland, for the very good 
reason that the maximum demand has not been sufficient 
to attract capital to set up factories. Only one witness 
wanted a tariff under such conditions, and this isolated 
case is particularly interesting to readers of the ELxc- 
raicaL Review, because the articles sought to be pro- 
tected are lamps and batteries. The witness stated 
that a tariff of 20 per cent. on imports of both these 
articles would enable them to be made successfully in 
the Free State. He said that the manufacture of lamps 
would be mainly an assembly of glass, wire, and brass 
imported, but Irish patent law would have to be altered 
in order to get over the difficulty of patent rights, which 
were now in the hands of large British companies. 

This witness had no mandate from the trade in Ire- 
land, so far as can be discovered, but it is said that he 
could find financial support for the erection and equip- 
ment of a lamp factory if the Government could be per- 
suaded to levy a tariff on imported lamps. Probably, 
this applies also to the battery business. If the policy 
of protection were to be made stand or fall by an ex- 
amination of these two schemes, there would be small 
chance for it. The lamp business is the worse of the 
two because it is impossible for Ireland to get her neck 
out of the noose of the master patents held by the lamp 
ring. All that the Free State Government could do 
would be to force the patentees to manufacture in 
Ireland behind a tariff wali, and we should have then 
the absurd spectacle of a make-believe lamp factory 
assembling parts made in England or elsewhere, and 
selling the complete lamp to the consumer through the 
trade at higher prices than before. There is no ques- 
tion of manufacture for export. The whole output 
would have to be marketed in the Free State, and there 
is no hope of the demand reaching the economic output 
of x Lona-fide factory, not merely a place of assembly, 
for many years. 

The proposition is one which holds no benefit what- 
ever for the consumer, and may very well land him in 
a worse place then he is in now, but it does present an 
opportunity for someone to haul in monopoly profits 
from the sale of lamps in the Free State. 

As things stand, the Government will be well-advised 
to let British makers continue to take their profits lest 
worse befall. In years to come perhaps the demand for 
lamps in a united Ireland will warrant the expenditure 
of Irish capital upon a factory to supply internal re- 
quirements, but the prospect of an export trade would 
seem to be illusory. 

The case of the accumulators is, if possible, weaker 
than that of the lamps. The present demand for batteries 
in the whole of Ireland would not provide a satis- 
factory turnover for one modern factory, and certainly 
there are no special advantages offering to British or 
foreizn makers to induce them to establish works here 
for supplying the Free State demand, even if the whole 
outpt were to be concentrated in one factory. 

A tariff, in order to be effective both in the case of 
lamps and of batteries, would need to be high enough 
to inhibit altogether any competition by extra-terri- 
torial factories, and the inevitable result of manufac- 
turing upon a small scale behind such a tariff must be 
disastrous for the consumer, and an incalculable set- 
back to the progress of electrical development in the Free 
State, which would damage the conimunity far more 
than it would be compensated by an additional £25,000 
or £50,000 in wages. 

In view of the settled policy of the Free State Govern- 
ment to sanction no electricity supply undertaking ex- 
cept upon the a.c. system it is not likely that the demand 





for storage batteries will grow at a rate which would 
attract manufacturers having the necessary specialised 
knowledge of technique and general organisation to risk 
new capital in ireland. 

Returning now to a consideration of the Report as 
a whole, it is impossible to avoid the conclusion that the 
Committee was not satisfied with the bona-fides of many 
of the applicants for protection. If a firm goes to a 
bank for accommodation it will not get it unless all 
the facts are disclosed under a close examination, and 
no bank will step in to save a firm from bankruptcy 
without definite assurances that the organisation and 
methods of the firin will be overhauled and tightened 
up in accordance with the requirements of modern in- 
dustrial economics. Yet here we have whole industries 
applying to the nation for accommodation in the shape 
of tarifis or of bounties, and either refusing to supply 
the necessary financial information or admitting that 
they themselves are unable to obtain it. 

Protection may be a remedy for national ills, but no 
popular government is going to impose tariffs in favour 
of manufacturers unless it can see the beneficial effects 
of those tarifis working their way down through the 
arteries and veins of the community. 

Protection applied to most of the Irish industries as 
they are to-day would Le nothing but a perpetuation by 
the State of uneconomic methods. It would be a des- 
perate blindfold attempt to rejuvenate senility. What 
Irish industries want is rebirth into the 20th century, 
uot a monkey gland injection. 

Nevertheless, the State has work to do, and much 
more difficult and delicate work than passing tariff 
laws. Irish industries can do a lot for themselves, and 
in doing it can help to solve the unemployment problem, 
but they cannot hope to compete on even terms with 
other nations until developments external to themselves 
have been set afoot. Chief among these are transport, 
power, and raw materials. 

Ireland is better provided with roads, railways, and 
inland waterways than many more highly industrialised 
countries, but she lacks a transport policy. It is in the 
making, and much depends on it. 

Ireland has magnificent power resources in her peat 
and coal deposits, and in the streams and rivers, but 
she lacks a power policy. It also is in the making, but 
with clouded vision and uncertain touch. All we can 
hope is that the clay will be kept plastic and under 
control until the moulders have acquired the confidence 
born of clear insight. 

Neither are the raw materials of many industries 
lacking. Given only cheap transport, cheap and widely 
distributed power, and a sufficient supply of human 
skill, the soil of Ire!and will yield richly. 

Unemployment must be faced, and faced immediately, 
by carrying out the pioneer work which will be the best 
form of protection for native industries. The two 
million pounds now being spent on the roads is bread 
thrown upon the waters. If it be followed by completing 
the great arterial drainage schemes of the last century, 
by improving the inland waterways, by large-scale bog- 
area reclamation for fuel and cultivation, by opening 
up the proved anthracite and sermi-anthracite fields, and 
by conserving the more important water powers, Ireland 
in twenty years’ time will be, for her size, the richest 
agricultural nation in the world. 

It might be a good thing for many people in Treland 
to ponder that paradox. 








Londonderry Buys Abroad.—The Londonderry Corpora- 
tion has passed over a number of British tenders for cast-iron 
pipes ‘‘ required for an unemployment scheme’ (Leeds Mer- 
cury), and has placed the order with a French firm at £300 
less than the lowest English offer. The Labour representa- 
tives urged the case of the British unemployed, but others 
seemed to think that the result of the General Election 
was a signal for the opening of the British markets to 
foreigners. Perhaps the new Government will make it 
known whether it approves of creating schemes to reduce 
British unemployment without requiring that the money 
shall give employment to British workpeople. 
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Cable-Laying Under Difticulties. 


—, 















An interesting example of electric power cable laying 
under unusual circumstances, and exceptionally diffi- 
cult conditions, was carried out at Lydney, on the River 
Severn, during last September. The object of the cable 
is to link up the areas of supply served by the West 
Gloucester Power Co. on the east and west banks of 
the river, the power station being on the west side at 
Lydney. 

At the point selected for the crossing, the river is 















































A Successful B.I. & H.C. Achievement. 


operation carried out on a soft mud bank 


arTie g. 1 shows 
this operation in progress. The small tug is backing 


up against the paddlé tug in order to hold her broadside 
on to the tide. The illustration also sho) 






























































Fig. 1..Hauling the Cable Ashore 





approximately 2,000 yards wide, and the conditions for 
navigating cable-laying craft were extremely difficult 
owing to the speed and variations of direction of the 
tide. At low water the greater part of the river bed is 
exposed in the form of sand banks, leaving a permanent 
channel under the eastern shore, which, however, is not 
navigable at low water mainly owing to the presence of 
rocks. The tide ebbs and flows at speeds ranging up to 
seven knots under normal conditions, 
the lift of the tide being 33 ft. at 
the time the cable was laid, and the 


















































the second 
barge moored at the first jointing positio: 

Fig. 2 shows the laying process in prog: immedi- 
ately after the start. It will be observed that for general 
control a paddle tug is lashed to the side of the cable 
barge, this tug providing most of the pulling. Two 

other tugs are used for maintaining 
direction, one attached to the bow of 
the barge and the other to the stern: 
the funnel of the former c:n be seen 
in the photograph. The time occu. 
pied in laying was 11 minutes. 
Very great difficulty was experi 
enced in holding the barges in posi- 
tion during the jointing process, no 
fewer than nine anchors being em- 
ployed simultaneously on each 
barge. Work proceeded continu. 


ously without a break from Septem- 
ber 5th to the afternoon of Septem- 
ber 10th, when the laying of the first 


cable was completed. The second 
cable was laid a fortnight later 
In the bed of the permanent 
channel, which is of miud, a shallow 
trench has been cut for the cable to lie in, and bags of 
concrete have been placed over it. On the sand banks, 


which vary in depth and formation from tide to tide, 
the cable has been buried where possible, but for the 
greater part is being allowed to work its way down by 
gravity and tide effects. 

The construction of the whole svstem was in the 
capable hands of the Foundation Co., Ltd., Messrs 








period of slack water at the top of 
the tide is usually less than five 
minutes. 

Two cables were laid, each being 
0.1 sq. in., 3-core, 33,000-V, double 
wire-armoured, and the over-all cir- 
cumference being 12 in. Each cable 
was built in three lengths consist- 
ing of one length of 800 yards for 
the permanent channel, and two ~- 
other lengths of about 700 yards 
each, the joints being made in situ. 
The drums containing the longer 
lengths were 10 ft. in diameter, and 
weighed 194 tons. 

The general scheme devised for in- 
stalling the cables was that at high 
water a length of cable should be 
paid off the drum over a guide block 
in the stern of the cable barge, and 
the first barge laid alongside the one 
containing the second length of cable. 
The free end of the cable was then passed on to the 
second barge, secured, and the joint between the two 
lengths made. The jointing operation occupied some 
thirty hours, and at the first period of low tide after 
its completion, the joint was lowered on to the exposed 
sand, the second length then being ready for laying; 
and similar operations were gone through for making 
the second joint. 

Favoured by average weather, the laying of the first 
cable was commenced on September 5th. The cable end 
wae hauled ashore by means of a hand winch, a messy 























































































































Fig. 2.Cable-laying in Progress 


Arthur Ellis and Partners, and Mr. W. B. Woodhous 


being the consultants. The river cables were manu- 
factured and laid for them by the British Insulated «nd 
Helsby Cables, Ltd., Messrs. S. R. Brown & Sons, of 
Bristol, and Messrs. Duncan, of Middlesbrough, pro 
viding and working the various craft employed. 








Scholarship Examinations.—The examinations for Science 
Scholarships and Whitworth Scholarships will be held on 
April 30th—May 10th, 1924. 
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The Electrical 


Exhibits at Wembley. 





Ix the EvsctricaL Review for June Ist, 1923, we pub- 
lished : | phabetical lists of the electrical and other engi- 
neering tirms and companies which up to that date had 
booked »pace in the B.E.A.M.A. and B.E.A. Sections of 
the British Empire Exhibition. We have now received 
a copy f an official pamphlet in which are given lists 
of all exhibitors in the United Kingdom section. In 
this section are included : — 
The Paloce of Engineering, comprising the exhibits organised 
by the British Electrical and Allied Manufacturers’ Asso- 


ciation, the British Engineers’ ~ Association, the Land 
Transport class (General Land and Factory Transport, 


Railway Transport, Motor and Cycle and water trans- 
yp ru). 

The Palace of Industry, comprising boots and shoes; the gas 
industries’ co-operative exhibit; building materials and 
metal work, strong-rooms, heating, lighting, and ven- 


tilation; chemical industries, dyestuffs, and perfumery; 
cotton textiles; domestic utilities and fancy goods; food 
products and beverages; jewellery and clocks, &c.; lace, 
leather: miscellaneous textiles; music trades; paper, 
printing, stationery, &c.; pottery and glass; rubber in- 
dustries; scientific instruments and photography; silk; 
sports, games, and toys; tobacco; Yorkshire and Lan- 
cashire wool and allied textiles. 


Exhibits in the grounds, including the horticultural section. 


operations will be carried out by attendants, against 
suitable backgrounds and under powerful spot lighting. 
The object of this feature is to produce a series of 
‘living posters,’’ changing from time to time and 
likely to prove attractive and helpful in arresting the 
attention of visitors passing through this part of the 
exhibition. The open stands will be occupied by a full 
range of domestic, small industrial, business and special 
electrical appliances, so amplifying the display in the 
house and presenting in an orderly sequence everything 
that is practicable for use to-day. 

As we have already stated, the fund necessary for this 
display is being provided by electricity supply authori- 
ties and the Associations representing various sections 
of the industry. It is intended that the lighting of the 
E.D.A. section, which will be carried out under the 
auspices, and with the help, of the Electric Lamp Manu- 
facturers’ Association shall be in every way notable and 
worthy of the importance of the occasion. The exten- 
sive cable and wiring system required to provide for the 
thousands of different electrica] applications in this 
section will be arranged for by the Cable Makers’ Asso- 
ciation, who will also exhibit an interesting display of 
modern methods of wiring. 

The complicated task of carrying out the installation 

to the requirements of the Electric 
Supply Committee in control of the 











section is being undertaken by the 
Electrical Contractors’ Association, 
whilst the apparatus needed, and 
representing many thousands of 
pounds in value, is placed at the dis- 
posal of the Committee for the dura- 
tion of the Exhibition, by members 
of the British Electrical and Allied 
Manufacturers’ Association. 

The display will in the aggregate 
be equivalent to dozens of first-class 
electrical showrooms, and it will be 
placed in a situation where it will in 
the course of six months be inspected 
by many millions of people. 








Photograph of Model of the E.D.A. Exhibit. 


Since our list of electrical and engineering exhibitors 
was published there have been a number of additions to 
which we shall refer shortly. 

It remains to be added that these amplified lists are 
practically complete, as only a few names can be added 
between now and the opening of the Exhibition. 


The E.D.A. Exhibit. 

We have already made somewhat full reference to the 
Palace of Electricity wherein will be made the great 
display which is being organised by the British Elec- 
trical Developmient Association. In the accompanying 
illustration we give a photographic view of a model, to 
scale. of the E.D.A. “Section, which will be the rendez- 
vous of supporting associations. It depicts a number 
of central stands and kiosks and a part of the Electric 
House or bungalow, which is the principal building. 

The bungalow, which will be situate at the north end 
of the section, will be so arranged with ample gangway 
accommodation as to permit large numbers of people 
to pass through without congestion, viewing as they 
walk innumerable practical applications of electricity 
for domestic use. At the south end of the section there 
will ce the Bureau and Rendezvous of the contributing 
electricity supply undertakings, where the representa- 
tives of these concerns will afford those interested any 
information ‘and accommodation that may be needed. 
In the central part of the structure there will be eight 
large open stands. The four principal corners will be 
covered by raised kiosks in which various electrical 


In addition to the main E.D.A. 
Section, it has been arranged to take 
a small space in the ground near 
H.M. Government Building, and to 
make a display of the uses of electricity on the farm and 
in agricultural work. This will be arranged for and on 


behalf of the E.D.A. by Mr. R. Borlase Matthews. 








Alkali Vapour Detector Valves.—In the January 
Journal of the A.I.E.E. Prof. C. T. Knipp and Mr. H. A. 
Brown, both of the University of Illinois, describe the un- 
usual and very desirable results that are obtained by priming 
tungsten-filament three-electrode valves with an alloy of 
potassium and sodium when such valves are used as detectors 
of radio-frequency currents in receiving circuits. The advan- 
tages claimed are: lower optimum plate voltage (from 5 to 
10 volts); less critical adjustment of plate voltage; steady 
action; considerably greater sensitiveness to weak signals 
than that of gas content valves; and no distortion in detector 
action. The sensitiveness at low plate voltages.of valves con- 
taining potassium-sodium alloy vapour, and probably other 
alkali -metal vapoyrs, is due to the low ionising potentials 
and probably also to other -characteristies, such as photo- 
sensitivity, contact potential, &c., of such vapours. The 
tubes “need no frequent adjustments of filament current or 
plate voltages, but the electrode spacings must be small to 
obtain the low plate-voltage characteristics. Curves and 
measurements show excellent amplifier ¢haracteristics, 
especially at higher filament temperatures, and the effect of 
résidual gas on the detector, and amplifier characteristics -is 
nullified by raising the filament temperature from 10 ito 15 
«per cent. For sensitive detector operation the filament tem- 
perature necessary to make the alkali vapour active is a little 
lower than the rated value for that type of tube. Dr. Jakob 
Kunz recommended the alkali metal vapours in response to 
an inquiry as to what gases possessed the lowest ionising 
potentials. 
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A New Centrifugal Oil Purifier. 


The Empson All-British Machine. 





Tue maintenance of lubricating, and also transformer, switch, efficiency, while obviating the losses hitherto | 
and other insulating oils in an efficient state has for long effect separation it is essential that there should | 
presented difficulties. For example, the separation of water in the specific gravities of the liquids and solid 
cannot be completely effected by standing and decantation; with, but, as the centrifugal force applied is 
farther, the decantation method will not deal with the fine greater than the force of gravitation, the nece 
solids in suspension, and, though subsequent passage through is so slight as to be undeterminable by actual nx 
a filter will improve the condition of the oil, it will not and the separation is definite and complete. 
remove them entirely. In use, therefore, the oil rapidly Research having indicated that consideral)| 
becomes loaded with impurities, and ultimately reaches such might be secured by washing dirty hydrocarbon oils with 
a condition as to render its further use unsafe. water, provided they could afterwards be thoroughly de 
hydrated, a centrifugal oil purifier has been so designed ag 
to carry out the two processes continuously in the revolying 
drum. . 

The achievement of this object by Empson Centrifugals 
Ltd., has involved very radical departures from previous 
practice, and the results obtained in every-day operation 
have, we are assured, fully confirmed laboratory experiments 
Thus, no matter whether the dirty oil be wet or dry, it js 
purposely mixed with water upon its entrance into the drum 
of the machine, and yet after passing between the cones it 
is perfectly dehydrated. 

The drum, illustrated in section in fig. 1, is made of 
high tensile steel and contains a removable centre tube upon 
which are assembled a number of cones of special shape. 
The cones are accurately die-stamped from sheet aluminium, 
their shape ensuring greater rigidity and mechanical strength 
than is possible with plain cones, and also conducing to the 
efficiency of separation. Owing to their lig htness ind the 
accuracy of their manufacture, they may be assembled upon 
the central tube promiscuously without interfering in any 
way with the balance of the drum. and the 

The action of the drum may be best appreciated by con- the ori 
sidering the half section to the right of the line :—s. with 
cones omitted, as a gravity settling tank, from which it 
will be seen that pouring water into inlet 1 will const‘tute 
a water seal, the level rising to that of the lowest low 3 

If oil containing water and dirt be then poured through 
the inlet 1, a certain amount of water will b« 
and the entering dirty oil will pass round the und 
the left-hand baffle, the dirt settling on the botto 
tank and the oil rising upwards through the 
and being discharged through the outlet 2. The actior 

It is an accepted fact that a good mineral oil loses none revolving drum follows the same principle, but the cer ntrifagal 
of its basic properties through continued use, and, provided force effects instantaneous separation, whereas the action of 
the impurities can be removed, its efficiency can be main- gravity would be slow and by no means complete 
tained indefinitely. Centrifugal treatment is claimed to fur- 
nish a complete solution of the above-mentioned difficulties, oes 
as it removes all traces of sludge, carbon, metal particles, 
water, &c., maintaining the lubricant at the highest possible 
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Fig. 1.—Section of Purifier Drum. 
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Fig. 2. -Memgenn Contrifnget Oil Fig. 3.—An Electrically-driven Model. “Fig. 4.—Section of 3- Siete Machine. 
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h of the orifices 1, 2, and 3, is surrounded by a tier 
a , separate spout, the lower one discharging 


j tinware YT h aiddle one purified oil, while the top spout 


y water, the 

‘omes into action when sufficient ‘dirt has accumulated 
“3 drum and choked the entrance, thus showing that 

', machine requires cleaning out, an operation which takes 


aly a few minutes 
aly 8 drum pro vided with rings for regulating the water- 


ing diameter to suit oils of various specific gravities, 
illing 

















Fig. 5..-A Frequency Changer. 


‘nd they are easily changed by unscrewing the ring nut at 
the orifice No. 3, as shown in the diagram. The drum-cover 
ant is made in the same manner in all sizes of machines, 
_by means of a rectangular section rubber ring embedded 
na groove in the body of the drum, being thus perfectly 
secured against displaceme nt when tightening up. 
The washing action referred to above is of great import- 
nee in de aling with transformer oils, as any fibres in the 
incoming oil are thoroughly saturated with water and, their 


weight being in consequence increased, they are driven to the 
walls of the drum, together with the dirt. This applies even to 
fibres of microscopic proportions, and it is not at all un- 
common to find a clotted mass like cotton waste in the 
drum after treating oil which previously showed no trace 
to the naked eye. The elimination of such fibres renders 
the oil much less susceptible to the effects of moisture, and 
we are informed that remarkably consistent readings are 
obtained when testing its dielectric strength. 

The washing action also results in the removal of colloidal 
carbon, which has hitherto defied centrifugal force unless 
previously assisted by chemical treatment, and it need hardly 
be added that acidity is amenable to the same action. 

As an example of performance it is stated that 
extremely dirty oils breaking down at 2 or 3 kV can be 
raised to 50 or 60 kV B.E.S.A. standard by one passage 
through the machine. In demonstrating the purification of 
lubricating oil, frequent use is made of the dielectric strength 
test as the measure of moisture content, and motor crank-case 
oil has been raised to 24 kV B.E.S.A. standard, whereas 
before treatment its break-down voltage was so low that no 
reading could be obtained with the instrument available. 

The remaining portions of the .machine, which is British- 
made throughout, have been equally carefully designed; 
ball and roller bearings are employed to reduce driving losses, 
and automatic clutches are fitted to secure easy starting. 
The machines are provided in four principal sizes, ranging 
in capacity from 50 to 350 gallons per hour, and arranged 
for either belt or electric drive. 

While the purifier may be fitted with fast and loose pulleys 
for belt drive, fig. 2 shows an electrically-driven machine of 
50 gallons per hour capacity in which the motor is incor- 
porated in the frame and drives the drum through an _ auto- 
matic clutch and a single train of gearing. 

Probably the ideal drive for such centrifugal machines is that 
illustrated in figs. 3 and 4, which show a high-speed 3-phase 
motor of special design built into the frame directly in line 
with the drum spindle, which it drives through a clutch, the 
speed being 6,500 r.p.m. Such motors requiring higher fre- 
quencies than are normally met with, a frequency changer 
(fig. 5) is employed to drive a group of purifiers, and in 
power stations where three or four machines can be installed 
the total cost is somewhat less than that of an equal number 
of the ordinary type. Oil purifiers of the type described are 
also being supplied as portable plant, complete with driving 
motors, heaters, pumps, and switchgear. 








The Physical Society of London. 





ANNUAL EXHIBITION OF INSTRUMENTS. 





(Concluded from page 152.) 


Siemens Bros. & Co., Ltd, 
This display consisted practically wholly of pyrometric 
equipment. An optical pyrometer was shown in operation. 
This instrument is suitable for the measurement of tempera- 
tures up to 2,400 deg. C. The heated object is observed 
through a telescope and its brightness is compared with that 
fa standardised electric lamp fitted inside the telescope. 
The temperature of the lamp varies with the current passed 
through it. This is measured by an ammeter and the corres- 
ponding temperature is read on a specially-calibrated scale. 
fen-way and forty-way distance thermometer switchboards 
and indicators were exhibited. In the former the switches are 
arranged in a circle, and are of the push-button type. ‘They 
ire interlocked, rendering it impossible for two thermometers 


to be switched on together. The outfit has been designed for 
ise on board ship, e.g., for measuring the temperatures of cold 
storage chambers, oil tanks, funnel casings, &c. The 40-way 
pattern is intended for use in cold stores, power stations, 
breweries, &e., and is similarly constructed. 


H. Tinsley & Co. 


\ comprehensive display of standard condensers, bridges, 
resistat galvanometers. and other scientific apparatus 
ippeare| on the firm's stand. A co-ordinate a.c. potentiometer 

dich s shown consists of two potentiometers, one giving 
the e.1 in phase, and the other giving the e.m.f. in quad- 
tuture, thus supplying two separate components., which can 
'€ proportioned by dials so as to give any magnitude or phase. 
The exact quadrature between the two e.m.f.’s is determined 
‘Ya mutual inductance, which also serves the purpose of com- 
Paring the e.m.f. in phase with that in quadrature. The ‘abso- 
ite value of the e.m.f.’s is fixed by means of a reflecting 
dynamometer in one potentiometer circuit, which is 


standar sed upon direct current. When the two e.m.f.’s are 
‘ayusted in quadrature the unknown e.m.f. is measured across 


& pottion of each of these e.m.f.’s as the vector sum 


of the two components. The latest form of ionisation 


potentiometer was shown. The instrument is now made with 


an enclosed circular slide wire. This slide wire is not assumed 
to be proportional throughout its length; its divisions are 
accurately calibrated point by point and-the scale is engraved 


to correspond. The range of the instrument is from 0.0001 to 
1.8 V, and special types have been made with a range of from 
Another exhibit was a phonic chronoscope. 
In this a tuning-fork-operated motor drives a disk at a uni- 
form speed. Upon the reception of an electrical impulse a 
small wheel is brought into contact with the disk and is re- 
moved when the iupulse ceases. By this means intervals of 
time down to a few thousandths of a second can be indicated. 
Another tuning-fork (or phonic) device was an apparatus for 
controlling the speed of a machine. Two phonic motors are 
One motor is con- 
trolled by a tuning fork, and the other from the machine 
which is being governed. When the two phonic motors are 
running in synchronism the fieid rheostat is unaltered. When 
a change in speed oceurs the rheostat is moved until 


0.00001 to 1.8 V 


employed to opeiate the field rheostat. 


synchronism is restored. 


A. Gallenkamp & Co., Ltd. 


In addition to small laboratory electric furnates—tube fur- 
naces, muffles, organic combustion furnaces, &c.—this com- 
pany showed an electrometric titration apparatus. This com- 
prises a stand carrying burettes, calomel and hydrogen 
electrodes, a beaker on a rising table support, a reservoir for 
KCl solution, a variable-speed friction-driven stirrer and 
electric motor, and an oak cabinét containing measuring in- 
struments. The equipment can be used for hydrogen ion con- 
centration measurements or the preparation of accurately 


neutral or buffer solutions. 


The Damard Lacquer Co., Ltd. 


The feature of this company’s exhibit was a collection of 
‘Formite’’ by its customers, 
showing what beai.tiful-results can be obtained with this 


finished products made of 
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material. The electrical part of the exhibit consisted of-a 
variety of ‘‘ Formite’’ insulating materials, comprising Bake- 
lite cements, enamel, varnishes, moulding powders, &c., and 
the ‘‘Damarda’’ acid-resisting ‘lacquers for scientific 
instruments 


George Kent, Ltd. 


Messrs. George Kent, Ltd., showed their coal meter, boiler 
load indicator, curved tube manometer, and other instruments 
for. use in-the boiler-house.. A new feature was an automatic 
device for cutting off the supply of steam to boiling vats, so 
as to maintain the water at bviling point without boiling 
over. This instrument depends upon the use of a metal alloy 
which melts at the desired temperature. Initially a piston 
rests upon the solid alloy at the bottom of a tube immersed 
in the water in the vat; the steam valve being opened, the 
water is heated until the alloy melts, allowing the piston to 


descend until an adjustable stop prevents further . motion, 
closing a butterfly valve to a degree which permits only 
sufficient steam to pass to keep the water ‘‘on the boil.’’ 


Kent's ‘ balance manometer ’’ was also shown, a device for 
measuring and recording the flows passing through orifices, 
or other differential pressure producing devices. The curved- 
tube manometer is an accurate indicator of the rate 
of flow of air or gas-in conjunction with a Venturi or Pitot 
tube, or an orifice; the fact that the flow varies as the square 
root of the pressure difference cramps the scale of an ordinary 
straight-tube manometer at Jow flows, but by suitably 
curving the tube, so that the lower end is nearly horizontal, 
an almost uniform scale over a wide range is obtained, and 
accurate readings can bé made down to about 1-15th of the 
maximum rate of flow. 


. R. & J. Beck, Ltd. 
Together with a variety of microscopes, photomicrographic 
apparatus, &c., was shown the Lewhbeck projection 


micrometer for the rapid measurement of wires and fibres to 
1/50,000th of an inch. 


Ross, Ltd. 


This firm showed, inter alia, its standard kinematograph - 
projector, and the Ross high-intensity searchlight are lamp. 
Difficulties have been experienced in adapting the searchlight- 
type of are (with a mirror) to the kinematograph projector, 
mainly due to the excessive heat concentrated on the gate 
aperture and uneven distribution of light, but with the Ross 
lamp, taking 60 to 70 amperes, it is claimed that excellent 
illumination over the whole of the screen is obtained without 
greater heat in the gate aperture than with the ordinary 
60-ampere arc and condenser. 


C. Baker. 
Microscopes in great variety were shown, including .a 
Brinell impression microscope reading to 0.01 mm., -photo- 


micrographic apparatus, &c. 


The Sigma Instrument Co. 


This firm showed calorimeters, thermostats, &c., of non- 
electrical types, also an electric relay for thermostats, and the 
Whetham commutator for the measurement of the electrical 
resistance of liquids. 


Watson & Sons (Electro-medical), Ltd. 


A large exhibit of electro-medical apparatus included a 
high-pressure, oil-immersed transformer for spectroscopic in- 
vestigations with X-rays, having an output of 2 kVA con- 
tinuously at 60,000 V; a new pattern of oil-immersed induc- 
tion coil, arranged vertically, giving 90,000 (peak) volts 
continuously ; and a. variety of Coolidge X-ray tubes. One of 
the tubes, with a water-cooled molybdenum target, operates 
continuously at 30 A, 35,000 to 40,000 V (rms.). A 
similar tube, but not water-cooled, was shown and a “‘ deep 
therapy’”’ tube for use at 200,000 volts for intensive X-ray 
treatment. 


Darimont Electric Batteries, Ltd. 


The exhibit of this firm consisted of a varied assortment of 
cells of the Darimont type, in which two liquids are used, 
separated by a porous pot, in the pores of which a semi- 
permeable membrane is formed, which prevents diffusion. 
The excitants, known as ‘‘ Hemiporogene ”’ and ‘‘ Radiogene,”’ 
have as their chief constituents sodium chloride and ferric 
chloride, the electrodes being of zinc and carbon. In opera- 
tion the cell is inodorous, gives a constant current at an e.m.f. 
(open-circuit) of from 1.3 to 1.5 volts, and is easily recharged. 
An illustrated account of the cell appeared in the ELectrricaL 
Review of November 2nd, 1923. ‘It should be particularly 
useful in connection with radio telephony, especially in con- 
junction with the new low-current valves, but perhaps its most 
important application will be to railway track signalling and 
to commercial telegraphy and telephony: A new standard size, 
measuring 52 x 10$:x 9 in., and having an internal resistance 
of -0.15.:to 0.175 ohm, with a capacity of 145-150 Ah, was 
shown. Such a cell would operate a }-ampere valve two hours 
a day for nearly a year, after which it could be recharged for 
a few shillings. 





ee, 
The Record Electrical Co., Ltq. 
_ This company showed a complete range of 
instruments, with deflections up to 300 de; 
including fixed and portable patterns and a s 
precision instruments 3 in. in diameter a 
new feature was a moving-iron “‘ Cirscale, 
J. W. Record, which for alternating’ current 
of the well-known d.c. moving-coil instrum 
which was shown in model form last yea: 
irons acting “in series,’’ with separate coils 
nected in opposition, rendering the system 


" Cirscale 
vithout Rearing 
ries Of miniature 
¢ In. long. 
vented by Mr 
. kes the Place 
This device 
3 two moving 
hich are ¢gp. 


- y VY asta 
shown in the accompanying fig. 13, a pi deflectinn As 
330 degrees is obtained, the deflections b: a 


Very Open at 
1 with an air 
ture and fre. 

a deflection 


the beginning of the scale. Damping is eff 
dash-pot, and we understand that the tem) 
quency errors are negligible. To obtain so 
with this type of instrument is a notable ach 


V . : ement. 
Another interesting item was a portable amet: r-voltmeter 

with five ranges of volts (5 to 750) and six of iperes (I ¢, 

600), for alternating current. Such instruments have of 


course, been available for d.c., but it is claimed that this ig 
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Fig. 13.—Dial of Moving-iron ‘‘ Cirscale’’ a.c. Ammeter. 


the first successful attempt to overcome the difficulties met 
with in connection with alternating current. It depends 
upon Mr. Record’s patent ‘* change-coil system.’’ A moving- 
iron movement is used, with a coil which, instead of being, 
as usual, a fixture, can readily be replaced by another of a 
different current capacity. By this means any desired range, 
whether of current or pressure, can be obtained 


moreover, 
the instrument is suitable for use also with direct current, 
and can be tested for accuracy with d.e. The coils are fitted 


with the instrument in a convenient carrying case 

Finally, reference must be made to the new ohmmeter and 
generator that was exhibited. This weighs 6 !|b., and 
measures 73 x 43 x 54 in. In general it is similar in appear- 
ance to the company’s-earlier model, and it is fitted with the 
‘‘ Record’ improved handle for driving the generator. By 
the use of cobalt steel magnets for the generator and ohm- 
meter lightness and compactness are secured, and other im- 
provements have been introduced into the instrument 


H. G. Pye & Co. 
_ A variety of electrical measuring instruments of the reflect- 
ing and of the indicating type was shown at this stand, in- 
cluding equipment suitable for laboratories. The firm is the sole 


maker of the X-ray spectrometer of Prof. W. H. Bragg and 
Mr. W. L. Bragg, for studying the structure of crystals—a 


very fine instrument, by which this new weapon of scicnce 18 
brought within the reach of any skilled researcher 


Negretti & Zambra. 


This firm had a varied display of meteorological nstru- 
ments, pyrometers, thermometers, &c., amongst these being 
a distant indicating pyrometer with base-metal tlermo- 
couples, giving readings from 23 test points. A recording 


resistance pyrometer was also shown. 


Other Exhibitors. 


Among other exhibitors the following may be mentioned: 
The Concordia Electric Wire Co., Ltd. (bare and ins lated 
wires, flexibles, resistance wires and strips, &c.); the Hcison 
Swan Electric Co., Ltd. (‘* Pointolite’’ lamps of from 0 © 
4,000 c.p.); Foster Instrument Co. (thermo-couples, pyrometer 
equipment, milliammeters and millivoltmeters); Herbert 
Kennedy & Co., Ltd. (the ‘‘ Elverson ” oscilloscope); the M0. 
Valve Co., Ltd. (thermionic valves, including “ dull-emitter 
patterns); Ross, Ltd. (kinematograph projectors); Weston 
Electrical Instrument Co., Ltd. (laboratory standard instru- 
ments, portable testing instruments, galvanometers, &c.) ind 
the Zenith Manufacturing Co. (Wheatstone bridges, fixed and 
adjustable resistances, &c.). 
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Business Notes. 





Bankruptc, Proceedings.—PERCIVAL BuTLer, trading as the 
fastern Elect ri il Engineering Co., 11, Row 16, late 1z/, King 
Street, both reat Yarmouth, electrical engineer.—The public 
gamination of this debtor was held on January 22nd 
st the To Hall, Great Yarmouth. The statement 
4 affairs showed liabilities of £157, and there was 
, deficiency f £153. Debtor stated that he commenced 
igsiness in 1/21, when he was out of employment, taking a 
ah p at Yar uth and entering into an informal partnership 
yith another, Who provided no capital. The partner had 
since gone iy. Debtor attributed his failure to bad debts, 
ick of money, and robbery. The examination was closed. 


Txomas GcorGE Haruna WILEY, trading as Wiley & Co., 
Bradford Road, Stanningley, Yorkshire, late Cemetery Road, 
Pudsey, and Oxford Place, Stanningley, electrical engineer.— 
The first meeting of the creditors of the above was held 
rently at the Official Receiver’s office, 12, Duke Street, 
Bradford. The statement of affairs showed liabilities of £269, 
ygainst assets of £20, thus leaving a deficiency of £248. The 
vase being 2 Summary one, was left with the Official Receiver 
ys trustee of the estate. 


D. Rose & Co. (Meyer David Rosenbloom, trading as), elec- 
trical engineers and factors, 25, Osborn Street, London, E.— 
The first meeting of creditors was held on January 2th at the 
london Bankruptcy Court. Mr. D. Williams, Official Re- 
wiver, reported that it appeared from the debtor’s statements 
that he was born in Russia and had not been naturalised in 
this country, in which he had been resident 25 years. He 
had been in business during the past 20 years in the neigh- 
hourhood of Whitechapel, and although he traded as “ D. 
Rose & Co.”’ he had no partner. No statement of affairs had 
pen lodged, but the debtor roughly estimated his liabilities at 
£3000 due to 50 creditors, and returned in the shape of 
assets, stock-in-trade, expected to realise £500; fixtures, £20; 
and book debts, £600, to realise £300. The household furni- 
ture, valued at £100, was claimed by the debtor’s wife, and 
all the assets were in the hands of the trustee under the deed 
of assignment. A policy on the debtor's life was also claimed 
by his wife as being her separate property. The debtor 
attributed his failure and insolvency to the action of the head 
landlord in obtaining an order of ejectment against him. The 
Chairman asked the debtor how that could be seeing that 
he was obviously insolvent before that step was taken, and 
in reply the debtor said if he had not been pressed by credi- 
tors and had been allowed to carry on he could have realised 
the assets at sufficient to pay all debts in full. His stock, 
which he now expected to yield only £500, had cost £2,250. 
In the statement of affairs submitted at the private meeting 
of creditors he valued it at £1,500, but that was for realisa- 
tion in the ordinary course of business, and £500 represented 
the sum he expected it to fetch ‘‘ under the hammer.’’ The 
Chairman said he failed to see why stock which cost £2,250 
should only be expected to realise £1,500 by ordinary 
trading, but the debtor offered no satisfactory explanation of 
the puzzle. A solicitor appearing for the Condor Lamp 
\o., creditors for £330, said his clients and some 
half-a-dozen of the other principal creditors had not received 
notice of that meeting. The Chairman said the debtor had 
supplied a list of the principal creditors and the notices were 
ent out to all firms appearing on the list. If any substan- 
tal number of creditors had been omitted it would be open 
to them to requisition a new meeting. The solicitor said the 
creditors in question were not prejudiced because they saw 
We notice in the Gazette, but it would be interesting to know 
Why their names had not been supplied to the Official 
Receiver. The debtor, questioned on the point, said the list 
Was supplic 1 by the trustee under the deed of assignment. 
\ resolution was passed for Mr. E. H. Hawkins, I.A., 4, 
Uharterhouse Square, E.C., to act as trustee and administer 
ry estate in bankruptcy, assisted by the following committee 
@ Inspection, viz.: representatives of the Condor Lamp Co., 
Marconi Co., and Lagendorf Watch Co. The fidelity bond to 
%e given by the trustee was fixed at £800. 


_ Hewry PickForD Gaut, 56, Norbury Road, Thornton Heath, 
urrey, electrical engineer.—The public examination of this 
‘ebtor was held on January. 23rd at the County Court, Sear- 
trook Road, Croydon. The liabilities amount to £333 and 
the assets to £17, or a deficiency of £316. The debtor stated 
that he started business in November, 1918, with a capital of 
£100, but that in June, 1921, he was in financial difficulties 
and was unable to meet his habilities. He arranged with his 
editors pay a composition of 5s. in the £. When he 
ness he took over. the premises on the mortgage 

50 and property had now increased in value. The 

the adjoining premises obtained an injunction and 

t him for trespass and damages regarding the re- 

i fence and a right of way, and when execution was 

£242 the debtor was compelled to file his petition. 

© eXamination was adjourned. The following are creditors : 

General Electric Co., Ltd ong rr 


4 H. W. Easter c . 42 
1 


nson-Houston Co., 


Horace Boocock, Whackhouse Lane, Yeadon, lately trading 
as Hardwick & Co., 28, New Lane, Selby, Yorkshire, electri- 
cian.—The receiving order in this matter was made on debtor's 
own petition. The statement of affairs shows liabilities of £544, 
against assets of £56. The first meeting of the creditors was 
held recently at the Official Receiver’s office, 24, Bond Street, 
Leeds, when the case, being a summary one, was left with 
the Official Receiver as trustee of the estate. The following 
are creditors :— - 

2 
C. Bywater ‘ 1l H. Mitchell 

D. Boocock ... ‘ J 23 Osborne & Co., Ltd 
Concordia Wire Co., Ltd . 17 Russell & Co., Ltd 
Electrical Specialities Co,, Ltd. 15 L. Rigg 
Bankers -. 30 S. Yeadon . aes one 

J. H. Riasy, electrician, 22, Higher Hillgate, Stockport.— 
Trustee, Mr. J. G. Gibson, Official Receiver, Byrom Street, 
Manchester, released January 15th, 1924. 

W. E. Weeks, wholesale electric dealer, 59, Victoria Street, 
Bristol.—Last day for proofs for dividend, February 5th. 
Trustee, Mr. J. P. Emett, 18, Nicholas Street, Bristol. 

F. A. WATKINS, electrical engineer, 57, High Street, Hythe. 
—Supplemental dividend of 3d. in the £, payable at 4, 
Charterhouse Square, E.C.1. 

H. Raopes (Victoria Electrical Co.), kinema operator, Vic- 
toria Buildings, Keswick.—First meeting February 5th; 
public examination February 5th, at the Court House, 
Warrington. 

VY. G. Burxirt (V. G. Burkitt & Co.), electrical engineer, 
38, Park Row, Bristol.—Application for discharge to be heard 
February 29th, at the Guildhall, Bristol. 

B. T. Day, ‘electrical engineer, The Grove, Benton, 
Northumberland.—Trustee, Mr. W. Brittain, 4, Northumber- 
land Street, Newcastle-on-Tyne, released December 15th, 1923. 
1923. 

P. C. Leruersarrow (Letherbarrow Brothers), electrical 
contractor, 1, Church Lane, Banbury.—Last day for proofs 
for dividend, February 8th. Trustee, Mr. G. Mallam. 

R. Rupp, electrical engineer, Long Ashton, Somerset.—Last 
day for proofs for dividend, February 8th. Trustee, Mr. 
W. F. Darley, Official Receiver, 26, Baldwin Street, Bristol. 

Tue Farrtess ENGINEERING Suppiies Co., Lrp., of Stockton- 
on-Tees, says that as several years ago it was wrongly sup 
posed that it was connected with the Engineering Supplies 
Co. (Newcastle-on-Tyne), which is now the subject of bank 
ruptcy proceedings, it is anxious to make it clear that 
it was never at any time connected with the firm. 


Company Liquidations.—Ho.sorn Rapvio Co., Ltp.—Wind- 
ing-up order made by the High Court on January 18th. 

InpicaTtors, Lap.—First meeting of creditors and contribu 
tories January 30th, at Carey Street, W.C. 

Srockrort Lamp Co., Lap.—Particulars of claims to the 
liquidator, Mr. W. P. Masterson, Bank of England Cham- 
bers, Tib Lane, Manchester, by February 29th. 

Evectric TRACTION DEVELOPMENTS, Ltp.—A meeting of mem- 
bers is called for February 28th, at Milburn House, Newcastle- 
on-Tyne, to hear an account of the winding-up by the liquida 
tor, Mr. H. W. J. Vertigan. 

City ScHoot or Wirevess TeELeGRAPHY, Lo1p.—A meeting of 
members is called for February 26th at the offices of Messrs. 
Bond & Son, Dickinson Street, Manchester, to hear an account 
of the winding-up from the liquidator, Mr. A. Lloyd. 


Dissolution of Partnership.—THe LONDON ELE&CTRICAL AND 
MECHANICAL ENGINEERING Co., electrical and mechanical engi- 
neers, 163a, Lordship Lane, Wood Green.—Messrs. F. H. 
Daynes and C. R. E. Matthews have dissolved partnership. 


Trade Announcements.—THe TeEYNHAM ENGINEERING Co. 
has opened wireless showrooms at 20, East Street, Sitting- 
bourne. 

THe CENTRAL GARAGE AND WrrRetess Co. has opened new 
wireless showroom premises at 6, High Street, Ryde. 

Messrs. Movutpep Propucts, Ltp., have taken over a fac- 
tory at Chester Road, Castle Bromwich, for the moulding 
of synthetic materials for electrical fittings and insulating 
purposes. 

The name of Messrs. Bruce Peebles & Co.'s new agents for 
the West and North of Scotland is Messrs. Seuiar, INGLIS 
AND Co., not Sellar, Inglish & Co., as given in our issue of 
January 18th. 

Mr. G. M: Stevenson, of 136, Yardley Wood Road, Mose- 
ley, Birmingham, is not now representing Messrs. T. W. 
Broadbent, Ltd., of Huddersfield; in Birmingham, and he 
has commenced business on his own account as an electrical 
contractor. Messrs. Broadbent ask that all communications 
from Bitmingham and district should be addressed to them at 
their head offices, Victoria Electrical Works, East Parade, 
Huddersfield. 

Messrs. Lorp & SHanpd, Lap., electrical and mechanical engi- 
neers, are shortly removing from Buckland House, Millbay, 
Plymouth, to Union Street, Plymouth. 

In the report of the hearing of an Old Bailey charge, 
published in our issue of last week, mention was made of the 
fact that the defendant Davis had said that he had carried on 





178 


THE ELECTRICAL REVIEW. 


FEBRvAry 1, 1924 








business as the Enterprising Engineering Co. The Enterprise 
Manufacturing Co., Ltd., asks us to mention that it was in no 
way connected with that concern. 


Catalogues and Lists.—Piacorr Exectricat Co., Lrp., 2 
New Bridge Street, London, E.C.4.—Price card relating ~ 
cables, bell wire and inspection tube fittings. 

STERLING TELEP HONE & ‘.—4e Co., Lrp., 210-212, Totten- 
ham Court Road, London, W. |.—Illustrate d and descriptive 
price lists: No. '363a, dealing with gramophone record and 
voice amplifying outfits; and No. 389, relating to the 
* Anodion ”’ two-valve long-range receiving set. 

Mr. I’. Pratt, 66, Victoria tiveet, London, 
taking list of fuses, lightning arresters, and 
sories. 

THE Consouipatep Pneumatic Toot Co., Lrp., 170, Picca- 
dilly, London, W.1.—Catalogue No. 106, de scribing the Duff 
Barrett automatic lowering jack, for which the company has 
been appointed sole selling agents in Europe and the British 
Colonies; second edition of an electric tool catalogue 
(No. 12k) ; circular No. 89, devoted to the Little Giant 
hammer drill ; and circular No. 90, dealing with the C.P. rock 
drills. 

Tue ImperiaL ENGINEERING Co., Electric House, Grape 
Street, Shaftesbury Avenue, London, W.C.2.—Illustrated and 
priced card relating to the Imperial electric irons. 

THE WALSALL E.ectricaL Co., Lap., 57, Bridge Street, Wal- 
sall.—Leaflet showing the company’s generator and battery 
panels. 

Tue British THomson-Hovuston Co., 
descriptive lists as follows, well illustrated and in the com- 
pany’s standard style, have been issued :—No. 6500-B, deal- 
ing with flow meters for steam, water, oil, air or gas; Price 
List No. 5650 (sections one and two) de aling with d.c. auto- 
matic control equipment for non-reversing motors and for 
reversing motors; Price List No. 5644-A, dealing with float 
and tappet switches; and Price List No. 5100-C, devoted to 
hand-operated d.c. starting rheostats. 

MuLtaRD Rapio Vatve Co., Lrp., 45, 
Balham, S.W.12.—Two illustrated and priced leaflets, VR7, 
describing a new product—the one-volt Ora valve—and 
MW4, dealing with the Wecovalve, including its characteristic 
curve. More complete data is given, and the curves have 
been drawn with smaller squares to enable more accurate 
readings to be taken. 


S.W.1.—Stock- 
various acces- 


Lrp., Rugby.—New 


Nightingale Lane, 





Messrs. Sree. Bett Conveyors, Lrp., Norwich Union 
Chambers, Birmingham.—Fully descriptive and well illus- 


trated booklet relating to their steel belt conveyor—a band 
conveyor with a flexible linkless metal band—of which there 
are 1,500 installations in Great Britain, Scandinavia, Europe, 
the Colonies, and the U.S.A., handling a wide variety of 
materials. Copies of the publication will be sent to engi- 
neers and manufacturers on application. 

Tue Lonpon Factors anp AGents, Lip., 38 and 39, Parlia- 
ment Street, London, S.W.1.—New ’ price list of various elec- 
trical accessories and supplies. The company has signed the 
fair-trading clauses cf the E.C.A., and the list is subject to 
trade discounts. 

Messrs. H. W. Suttivan, Ltp., Winchester House, Londan, 
E.C.2.—New illustrated and priced catalogue (72 pp.) of wire- 
less components for receiving and transmitting sets. 

Messrs. Cuas. Ciirrorp & Son, Lap., Fazeley Street-Mills, 
Birmingham.—New pamphlet of 4 pages, containing a num- 
ber of tables likely to be of use and interest to merchants, 
eugmeers, and others connected with the metal trades. 

THe GEAR GRINDING Co., Lap., Handsworth, Birminghain. 
—Twenty-eight-page pamphlet by Mr. H. F. L. Orcutt. re- 
lating to motor-car gear-box design and production, with spe 
cial reference y? gear tooth grinding. 

Messrs. L. Hawkins & Co., Lrv., 116, Charing Cross 
Road, London, Ww .C.2.—Ilustrated and priced sheet giving par- 
ticulars of their ‘‘ Duplexalite ”’ scientific lighting unit. 

Messrs. NaTHAy & ALLEN, Ltp., 25, Victoria Street, London, 
S.W.—Illustrated and priced descriptive lists: No. 44e, re- 
lating to h.p. time switches and remote control switches, 3,300 
and 6,600 volts; and No. 45Ae, devoted to low-pressure auto- 
inatic electric time switches. 

Calendar.—Messrs. McWuirter & Sons, Lap., of Wharf 
Street, Cardiff, have sent us a wall calendar with daily date 
slips. A photograph is given of the company’s winding and 
machine shop. 

Japanese Reconstruction.—We have received further com- 
munications from Tokig and Osaka intimating the receipt of a 
number of copies of the ELecrricaL Review special circulation 
dispatched for the information of Japanese engineers, traders, 
and cthers interested in the work of reconstruction. 


The Electrical Industry in China.—On p. 74 of our issue 
for January llth, 1924, we reproduced from the Hamburger 
Nachrichten certain notes on the electrical industry of China. 
Our attention has now been called to the fact that the review 
in question first appeared in the journal of the Deutscher 
Wirtschaftsdienst G.m.b.H. (Berlin), who inform us that our 
notes are a true translation of the original. We are equally 
pleased to make this acknowledgment and to have the accuracy 
of our reproduction thus substantiated. 


Exhibition Award.—Messrs. GrirritHs Bros. & Co. 
Lonpon, Ltp., have been awarded the Gold Medal for their 


insulating varnishes shown at the Exhibition held in Brazil in 
1923. 
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Social Events.—As many as 400 childr 
the employés of Messrs. J. H. Tucker & | 
at the Christmas festival recently held in tly 
at Tyseley, Birmingham. The decoratio: 
and there were three electrically-illuminated 
Christmas trees. After tea there was a mu 
loquial entertainment. During the evenin; 
and Mr. S. R. Davies addressed the child 
ments were carried out by a management 
by the whole of the Executive Committee of 
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and Recreation Club, and the works canteen an 
responsible for the catering. oe 
The staff of the Siemens and English E Lamp ( 
Ltd., in Upper Thames Street, E.C., held ; rt and sovis! 
on the premises on Friday last, Ja: Bth 1. 
‘Unmusical menu in 2 courses, entitled Yes, we ha 
No——?’”’ was rendered, and a dance fi 





Book Notices.—'‘ Science 





Abstracts *’ A and B. \ 










XXVI. Part 12. No. 312. December 25th, 1923. Londo 
E. & F. N. Spon, Ltd. Price 3s. each. ' 

‘* Electric Supply Share Handbook,’’ compiled by H, B) ke 
Pp. xv; figs. 136. London: Effingham Wilson. Price 5s, pet 

Fowler's ‘‘ Electrical Engineer's Pocket-book for 1994 
Price 3s. net. Fowler’s ‘‘ Mechanical Eng Pocket-book 
for 1924.’ Price 3s. net Fowler's ** Mechanic's and Ma 





chinist’s Pocket-book for 1924.’ 
Se ientific Publishing Co. 
‘Journal of the American Institute of Ek 
Vol. XLITI. No. 1. January, 
tute. $1. 
‘ Kelly’s Directory of the Electrical Indust 


Price Ys net M anche ter 






j Engineers 
1924. New 'Y: The I 






Wireless ahd 











Allied Trades Throughout England, Scotland, and Wales, & 
London: Kelly's Directories, Ltd. Price 30s 

The Danish Municipal Visit—On Thurs January 
Mth, a party of representatives of the un unicipality 
of Copenhagen, who are in this  countr studying 
problems in relation to gas and electricit wwply, 
a visit to er ge The deputaticn was received by the 





Lord Mayor (Ald. T. Williams), with whom were, among 
others, Mr. H. K. Beale (chairman of the Electric Supply 
Committee), and Mr. R. A. Chattock (electrical engineer 


After a civic luncheon, the party visited the electricity suppiy 













works, features of which were fully explained by the officials 
The party included Messrs. Peder Hedebol (member of the 
Danish Landsting and chairman of the Gas and Electri 
Supply Committee) and C. Hentzen (chief engineer of th 
electricity supply station, Copenhagen). 

Local Exhibition.—BeLrast—A unique and __ interesting 





electrical exhibition was opened in the Ulster Hall, Belfast 
on January 23rd. It has been organised by Belfast electrica 
manufacturers and contractors to bring before the public the 
vast strides made in recent years in the application of ele 
tricity to heating, and cooking, and power. 

For Sale.—Barrow-in-Furness Corporation Electricity De- 
partment has for disposal three Babcock & Wilcox boilers and 
three 125-h.p. Brush vertical compound engines, direct coupk 
to 75-kW, d.c. generators. Nelson Corporation Electricity De 
partment invites offers for one 400-kW generating set. (Se 
our advertisement pages to-day.) 


Ediswan Contracts.—TuHe 















Epison Swan Enectric C 







Lrp., has received the following contracts :— 

Booth Steamship Co.—Carbon, metal, and gasfilled lamps | 2 mor 
Cunard Steamship Co.—Carbon, metal, and gasfilled mps 1924 
Canadian Pacific 





Ocean Services.—Ditto for 1924 
War Office Inert cells and dry cells 
Formby Council.—200 meters 








Fire at the Siemens Works in Berlin.— Jie / s Be 
correspondent reports that early on the morning Saturda 
last a fire broke out in the electrical factors Messrs 
Siemens & Halske at Mariendorf, near Berlin, and destroyed 
a large part of the building with most of the running ma 






chinery. Firemen were much hampered by live electric wires 








It is stated that 2,000 workmen are thrown out of em] 
ment. 

Unemployment.—The number of persons on January MU 
1924, recorded on the live registers of the Employ:nent bs 
changes in Great Britain was 1,220,400. This was 7,30 






than on January 7th, 1924, and 265,478 less than the figure 
recorded on January Ist, 1928. In addition, the number 
working systematic short-time and drawing benefit for inte 
vals of unemployment was 52,600 on January Ith, 1924, # 
compared with 53,802 on January 7th, 1924, and 54,261 ¢ 
January Ist, 1923. 


Rumanian State Enterprises to be Commercialised— 
Reuter’s agent at Bucharest states that the Minister of 10 
dustry is engaged in drawing up a scheme for the comme 
cialisation of State undertakings. It is laid down that! 
property belonging to the State may pass into the nds 
foreigners, that the capital of these undertakings shall 
found by the State, and that all undertakings so commer 
cialised shall be controlled by a department under the contro 
of the Minister of Finance. A limited liability company ¥4 
be promoted and run by a board of directors. Railways “ 
posts, and telegraphs and telephones will not fall ur ler the 
control of the company. It is thought in Government circles 
that if the scheme is put through it will yield in the coul® 
of two years several hundred million lei, whereas at preset! 
there is a deficit. 

































Y 1, 1924. 
——_., 


and friends of 
Were Present 
Works Cateen 
ere €Xcellent. 
ind Well-laden 
al and vyentr;. 
J. B. Tucker 
The alTange. 
uittee, ASSisted 
Ker s Athleti 
staff Wore 
> Lamp ( ' 
ert and socig] 
2th. 4, 
(eS, we have 


, 


2. lk ndon 


by H. Blake 
Price 5s net 
K for 19% 
: Pocket bock 
CS and ¥; 
Manchester: 


Engineers 


The Inst; 


Wireless and 
Wales, & 


ay, January 
MuDIcipality 
studying 
upply, paid 
elved by the 
were, among 
tric Supply 
it @Dgineer 
‘icity suppiy 
the officials 
inber of the 
ind Electri 
neer of the 


Interesting 
all, Belfast 
ist electrical 

public the 
ion of ele 


tricity De. 
boilers and 
rect e uple i 
ctricity De- 
set. (See 


CTRIC U 


r 1924 


s Ber 
Saturday 
Messrs 
lestroyed 
ning ma 
tric wires 
f employ 


juary 14th 
ent kx 
7.306 less 
he hgure 
number 
lor inter 
1924, as 
6,261 0 


cialised.— 
ter of In 
commer 
that p 
inds ol 
shall be 
commer!- 

1€ control 
pany Wu 
Ways and 
onder the 
nt circles 
he cours 
it present 





Fesrvary 1, 1924. 


THE ELECTRICAL REVIEW. 179 





——— 


Russian Electrical Notes.—The Russian Mint (Petro- 
grad) is being reorganised and all its machinery is to be elec- 
_ demand for current in Moscow, which increased con- 
siderably in 1922-23, has fallen away appreciably during the 
last few months, owing to the depressed conditions of in- 
dustry and to the warm weather, which reduced the heating 

d 
7S ihe Baskakoff cable factory the Central Russian Electric 
Trust is completing the equipment for the production of 
wolfram filaments and molybdenum wire for electric lamps. 
The apparatus required for drawing the wolfram is partly made 
jn Russia and partly abroad. It was hoped to put this plant 


to full work during January. The preparation of a special 
laboratory for extracting wolfram from its ore has been 
arranged for. The reserves of wolfram ore are sufficient, and 
measures are being taken to increase the production of molyb- 


denum wire. 

The Electric Planning Authority considered a report at its 
last sitting on the capacity of the Russian market for electric 
lamps. It was shown that in the year 1914 subscribers to 
public stations had 7,500,000 lamps; industry was using 
5,000,040 lamps and the transport services 300,000 lamps, 
making a total of 12,800,000 lamps. In the year 1923-24 the 
public stations will install 10,900,000 lamps, transport 300,000 
lamps, and industry 14,600,000 lamps. During the current year 
8.900.000) lamps are expected to be replaced; and assuming 
the installation of 500,000 new lamps, there will be a total new 
supply to consumers of 8,700,000 lamps. In view of the 
limited capacity of the market expected during the ensuing 
five years, and the decline of the private factories, the report 
insists on the prohibition of the importation of Jamps into 
the Republic. The Planning Authority, however, awaits more 
details. 

The Electrotrust, says a note from Kazan, is offering electri- 
city meters to working people at 25 gold roubles, payable in 
instalments of 5 r. per month, instead of hiring them out. 


British Trade with Camada.—The Vancouver Sun for 
December 17th stated: ‘*‘ Unless British manufacturers take 
immediate steps to capture the Western Canadian market by 
establishing branches and distributing agencies right on the 
ground, the coolness towards British products which has been 
engendered by the refusal of the British electorate to give 
Canadian goods a tariff preference is going to drive another 
5) per cent. of Canada’s import business straight into the 
United States. Right or wrong, the sentiment of Canadian 
consumers to-day is not friendly towards the people of Britain. 
Canadian buyers feel that the idea of empire has been much 
more strongly stressed on this side of the water than in 
Britain, and that a nation too selfish to consider anything else 
but its own immediate needs can be left, without compunc- 
tion, to find its own trade markets. Prejudiced or not, this is 
Canadian sentiment to-day. The onus of establishing better 
trading relations with the Dominion rests now, almost en- 
tirely, on British manufacturers ‘themselves. And the only 
way they can enlarge their markets in this direction is to 
prove their confidence in the country by spending their money 
here.”’ 


Electric Dining Car Equipment.— About two years ago 
the Jackson Electric Stove Co., Ltd., installed their electric 
dining car equipment on one of the G.N.R. trains. It has 
acquitted itself so satisfactorily that an order for five more 
equipments to be installed on the new dining car expresses 
now in course of construction by the London und North 
Eastern Railway, has been placed with the company. 


A Big Dock Contract.—A number of British firms ten- 
dered for the Avonmouth Dock extension at Bristol, and 
Messrs. Sir William Arrol & Co. have secured the contract 
at £554,000. 


Swedish Industries—We have received a copy of a sub- 
stantially bound volume bearing the title, ** Indus‘)-ial 
Sweden.”” It is a work published by the General Swedish 
Export Association in connection with the Gothenburg Jubilee 
Exhibition, 1923. It contains articles relating to the more 
important export industries, such as iron mo | steel, timber, 
woodpulp, paper, chemicals, engineering, and _ electrical 
industries. The main part of the book is devoted to short 
descriptions of a large number of industrial concerns, and 
contains information concerning productive capacity, trade 
marks, agents, &c. We understand that a few copies of 
the volume are available, and application therefor should 
be made to the office of the Swedish Consul-General in 
London, 329, High Holborn, London, W.C.1. 


Copper and Lead Prices, &c.—Messrs. F. Smith & Co 
report, January 28th : Copper (electrolytic) bars, £68 10s., 15s. 
increase; ditto ditto, sheets, no change; ditto ditto, wire rods, 
£73 10s., 15s. increase; ditto ditto, h.c. wire, 9 13-16, 1-16d. 
increase. 

Messrs. James & Shakespeare report, January 29th: Copper 
bar, sheet and rod, £95, £2 increase ; English pig lead, £33 5s., 
5s. decrease. 

Messrs. C. Clifford & Son, Ltd., report, January 2th: 
Babbitt’s metal and anti-friction metal, Grade I, £229, £10 
increase; Grade Il, £164. £8 increase; Grade III, £89, £38 


increase. 


Lighting and Power Notes. 


Aberdeen.—Opposition To Orper.—A petition is to be 
lodged by the Town Council against the granting of an Order 
applied for by the Grampian Electricity Supply Co. It is 
stated that the propeeed Order would enable the company to 
supply electricity in an area to which the Corporation already 
has authority to give a supply. 


Ashton-under-Lyne.—E.ectricity SurrLy.—With a view to 
effecting economies in the distribution of electrical energy, 
particularly during the night, the South-East Lancashire Elec- 
tricity Board has drafted a scheme in connection with the 
supply in Ashton. It is suggested by the Board that either 
Manchester or Oldham should supply the current during the 
night to the Ashton area. Manchester Corporation, however, 
insists that Ashton should pay for the whole of the energy 
transmitted to the borough, whereas the Oldham Corporation 
has expressed its willingness to charge only for the actual 
arnount of energy used. Ata recent meeting of the Limehurst 
Urban District Council, a letter was read from the Electricity 
Board inviting the local Council's opinion on the matter. In 
view of the fact, however, that the Council had already decided 
to support the Ashton Corporation's Parliamentary Bill for 
powers to supply electricity in the rural district, the clerk was 
instructed to notify that the Council should exclusively nego- 
tiate with Ashton on any business of the character indicated. 


Australia.—ELectricaL DEVELOpMENT.—The first portion of 
the Yallourn power station is expected to be brought into 
operation during the autumn, by which time the transmission 
line to the Yarraville station, Melbourne, will be completed. 

The South-Western District Scheme of the Victorian State 
Commission is nearing completion. The scheme provides for a 
transmission line from Geelong, through Winchelsea, Colac, 
Camperdown and Terang to the port of Warrnambool, a 
distance of 117 miles. 


Barnsley.—Loan SanctTionep.—The Town Council has re- 
ceived the sanction of the Electricity Commissioners to the 
borrowing of £31,590 for extensions to the electricity works. 
Of this sum, £28,500 is for new plant. 


Bexley.—ELectricity in BuLK.—In connection with the bulk 
supply from Woolwich, the Urban District Council has 
amended its application to the Electricity Commissioners re- 
ducing the estimated capital expenditure for sub-station and 
main transmission gables from £35,600 to £28,500, and the 
estimated capital expenditure on feeder and distribution cables 
from £8,786 to £8,767. 


Bradford.—Breakpown.—A generator at the Valley Road 
works broke down on January 22nd, and the whole of the elec- 
tricity supply in the town was cut off for 30 minutes. 


Ceylon.—Hypro-gLectric DeveLopMeNt.—The Ceylon Legis- 
lative Council on January 2th adopted the hydro-electric 
«scheme for Ceylon, involving a capital outlay on the first stage 
of over ten million rupees.—Reuter’s Trade Service (Bombay). 


Continental.—Germany.—A Reuter dispatch dated Cologne, 
January 20th, states that in anticipation of the threatened 
strike at the Fortuna power station, which supplies Cologne 
with electricity, the British authorities requisitioned the neces- 
sary labour to maintain this essential public service. Dis 
obedience to this order brought the workers within the juris- 
diction of the British Summary Court. The step did not in- 
volve interference in the conferences and quarrels of the dis- 
putants, but was intended solely for the safety of the general 
public and the maintenance of order. The dispute centres 
partly round wages and chiefly round working hours, there 
being opposition towards a restoration of the ten-hour day. 
Six hundred other workers were requisitioned to ensure the 
supply of ‘‘ brown” coal to the Goldenberg works, which 
supplies electricity to the British and Belgian zones. The strike 
was spreading rapidly, seven mines belonging to the Rhenish 
Westphalian electricity concern being idle. Six hundred 
workers were requisitioned to take over the Rhenish-West- 
phalian power station on January 22nd, following the failure of 
attempts to settle the strike. This works supplies electrical 
energy for the entire district between the Dutch frontier and 
the Abr Valley, aggregating 400,000 kW. Of this amount, 
the Goldenberg works supply 190,000 kW. 

Irany—Approval has been given by the Italian 
Supreme Council of Public Works to a concession to 
utilise the waters of the upper Adige in the Trentino for 
generating electricity. A company has been organised by the 
cities of Merano and Bolzano to construct a large hydro-electric 
station, and it is reported that work will be begun immedi 
ately. 


Egham.—Exectricity SurpLy.—At a recent meeting of the 
Urban District Council, the Lighting Committee reported that 
the Electricity Commissioners had forwarded notice of an 
application by the Egham and Staines Electricity Co., Ltd., 
for powers to supply electricity to the Ascot District Gas and 
Electricity Co. A new cable is to be laid, to be available for 
the Wentworth Estate, now being developed by Tarrant, Ltd. 

Epsom.—Execrricrry Orper.—The Urban District Council 
is applying to the Electricity Commissioners for a Fringe Order 
authorising it to supply electricity in the parish of Ewell. 
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Committee has re- 


Exeter.—New Puiant.—The Electricity 
commended to the Town Council that applic ation be made to 


the Electricity Commissioners for sanction to extend the 

generating plant at the electricity works by the installation of 

a turbo-generator of from 1,500 kW to 3,000 kW capacity. 

Hatfield.—Execrricity Suppty.—At a recent meeting of the 
Rural District Council, Major W. J. King applied for consent 
to an application to the Electricity Commissioners for a Special 
Order authorising him to supply electricity in the parishes of 
South and North Mimms. The clerk stated that application 
was being made to charge 1s. per kWh, and he had joined with 
the Herts County Council in filing an objection. He added 
that a letter had been received from the North Metropolitan 
Electric Power Supply Co., which had authority to supply the 
district'at 10d. per kWh, and pending the application of Major 

‘ing; the company was not willing to take further steps at 

present. It was decided to negotiate with the company with a 

view to entering into an agreement to supply electricity at an 

early date in the areas at Little Heath and Northaw. 

Hemel Hempstead.—Etecrriciry Surrty.—The Rural Dis- 
trict Council has decided to offer no objection to the application 
of the Luton Town Couneil for an Order to supply electricity 
to the parishes of Markyate and Flamstead. 

Invergordon.—Loan Sanctionep.—The Town Council has 
received the sanction of the Electricity Commissioners to a 
loan of £10,000. in connection with the electricity scheme. 

Knaresborough.—Evectricity SuppLy.—The Urban District 
Council has taken a canvass of residents to ascertain the 
probable demand for electricity. In the meantime, the Council 
1s negotiating with the Harrogate Corporation with a view to 
obtaining a supply of electricity at a charge not exceeding 7d. 
per kWh for lighting, and from 24d. to 3d. per kWh for power. 

Littleborough.—Loan SanctionepD.—The Urban District 
Council has received the sanction of the Electricity Commis- 
sioners to the borrowing of £11,000 for electricity purposes. 

Liverpool.—ELectricity FoR THE Docks.—The Mersey Dock 
and Harbour Board, at a meeting on January 2th, decided to 
instruct the engineer to proceed with the following work: 
The installation of an electric power and lighting system 
throughout the southern part of the Livernool dock estate, from 
the Herculaneum Dock to the Canning Dock, at an estimated 
cost of £220,891. The Unemployment Grants Committee is 
prepared to make a grant towards the cost of the scheme. 

Llandrindod Wells.—New Prant.—The Urban District 
Council has decided to install an oil engine at the electricity 
works at an estimated cost of £1,000. 

London.—St. Pancras.—The Electricity Committee has re- 
commended that, subject to the consent of the Electricity Com- 
missioners being obtained, an additional 1,500-kW motor con- 
verter be installed at King’s Road power station at an esti- 
mated cost of £6.000, and three 1,500-kW motor converters at 
the Regent's Park station at an estimated cost of £22,400. 
When the converter has been installed at King’s Road. one of 
the existing 1.000-kW sets is to be transferred to the Highgate 
Road sub-station. 

Execrriciry CHarars.—On January 2th the City of London 
Court of Common Council decided to petition the Electricity 
Commissioners to review the power given to the Charing Cross. 
West End, and City Electricity Supply Co. T.td., in 1920 to 
raise its maximum price from 5d. to 8d. per kWh. 

Stoxe Newincton.—The Borough Council has 
carry out extensions to the electricity 
£31,000 

New Zealand.—Ararunt Scnrme.—The scheme for the elec- 
trification of the North Island is to be put in hand immedi 
ately. The construction of the works at Arapuni is recom 
mended as the first part of the scheme. 

Northampton.—SprctaL Orper.—The Northampton Electric 
light & Power Co. has applied to the Electricity Commis- 
sioners for a Special Order authorising it to extend its area of 
supply so as to include the borouch of Daventrv, the urban 
districts of Wolverton, Newport Pagnell and Bletchley, the 
rural districts of Pottershury and Newport Paanell. and certain 
parishes in the rural districts of Brixworth, Northampton, 
Daventry, Towcester and Hardingstone. 

Northern Ireland.—Dvsiin.—At a recent meeting of the 
Corporation it was proposed that the special committee ap 
pointed to take charge of the Liffey water-power scheme be 
ftuthorised to take all necessary steps for the promotion of a 
Private Bill on behalf of the Corporation for the utilisation of 
the water power of the river Liffev for the purpose of generat 
ing electricity, and to enable the Council to oppose any 
private Bills or applications for Orders which might be intro- 


decided to 
works at a cost of 


duced by other promoters involving the utilisation of the 
Liffey water power. 
Poole.—E.ectricity SurpLy.—The Bournemouth & Poole 


Electricity Supply Co. has applied to the Rural District Council 
for consent to an application to the Electricity Commissioners 
for an Order to supply electricity in the Council's area. The 
Order is to replace the one obtained in 1905, which was 
cancelled. The Council has decided to ask the company for 
further particulars of its scheme. 

Price Reductions.—Reductions in the charges for electri- 
city have been made or recommended in the following 
districts :— 

LLANDRINDOD WeELLsS.—Power : 
making a reduction of 4d. 
months 


Reduced to 6d. per kWh, 
per kWh within _the past six 








——— 


BeckENHAM.—Lighting : From 64d. to 6d. per k\Vb. 
Carbirr.—Lighting: Flat rate, from 54d. to Sd. per kWh 
maximum demand rate, from 54d. per kWh for f } 





lirst { 
kWh to dd.; prepayment charges, from 64d. t per me 
Heating and cooking: winter quarters, from 1} 13d. per 
kWh; summer quarters, from 14d. to ld. per k\ 

Radcliffe (Lancs.).—ELectriciry EXTENSIONS e Electri- 
city Committee has had under consideratio; ternative 
schemes for obtaining an improved electricity in the 
northern part of the area beyond Black Lane ‘ The 
Council has now decided to erect a mercury rectil station 
adjoining Black Lane Station, and to extend | ouncil's 
e.h.p. supply. 

Tetbury.—SpreciaL Orpex.—The: Western E! Distri- 
buting Corporation, Ltd., has applied to the Ek ty Com- 
missioners for a Special Order authorising, it to su electri- 
city within the urban district of Tetbury. and cert parishes 
in the rural district of Tetbury. 

Thornton. — Exectricity Surety. — The U: District 
Council has appointed a deputation to meet th: ickpool 
Electricity Committee on the question of a supply « tricity 
for the district. : 

Truro.—ELeEctTricity AGREEMENT.—The Electrici ommis 
sione ‘rs have approved of the agreement betwee Town 
Council and the Cornwall Electric Power Co. for a ply of 
electricity. ' 

Wolyerton.—Prorosep ELectricity Suppty.—Th: lesbury 
Town Council has asked the Urban District Council whether 
it is committed to any scheme for an electricity su and 
whether it would be favourably disposed to. consider an ele 
tricity supply for the district. The Urban Council | replied 
that at present there is no electricity supply, and that it is 
not in a position to consider the matter further at t esent 
time. It has also been decided to ask the L.M. & S. Railway 


Co. whether it would be willing to undertake the electric light 


ing of the town, as the Council is unwilling to com itself 
to any other undertaking before knowing what is the attitude 


of the railway company in the matter. 
Wye (Kent).—Orper Revoxep.—The Ministry of 1 port 


has revoked the Special Order granted to the Wye Lighting, 
Heating and Power Co., Ltd., to supply electricity in the dis 
trict. 








Tramway and Railway Notes. 


Bradford.—RaiLtess Traction.—The 
manager (Mr. R. H. Wilkinson), in a 
members of the Tramways Committee 


tramway = general 
private report to the 


, definitely recommends 
the gradual change-over from tramways to the railless system, 
on the ground of saving in cost of renewals, but he nits 


that the change will have to be slow owing to the inadvisa- 
bility of scrapping existing good tramway equipment. Con 
version is advocated on certain routes as they fall due for 
renewal. Owing to the hills on many Bradford routes, and 
the liability of double-decked railless cars to skid, single-deck 
vehicles for these gradients are recommended, at present 
The highest cost in conversion is that of road reinstatement, 
but once done it is finished with, whereas there is continual 
expenditure on permanent-way maintenance if tramways are 
continued. Mr. Wilkinson puts forward the Lidget Green, 
Mancheste: Road to Odsal, and Duckworth Lane to the 
junction of Haworth and Bingley Roads, as suitable routes 
for railless traction. Powers to run railless cars are 
sought for all routes. The manager has been instructed to 
obtain six more one-man railless trolley cars. 


t 


Croydon.—Raitiess Traction.—Forty-three polling stat 
were open for 12 hours at Croydon on January 24th to en 
50,000 electors to vote for or against Part IV of a Pa 
mentary Bill promoted by the Borough Council. Under 
Bill the Council seeks powers to intréduce railless tram 
on the present Addiscombe route, with extensions beyond 
present system ; to regulate queues of tramway passengets; : 
to link up with the L.C.C. system so that tramcars can 
from Purley to the London termini. Under the part of 
_ voted on, the Council seeks sanction to run motor ‘bus 
by which, in the summer time, the Addington Hills would 
made accessible-—Evening News. 

The electors voted in favour of the proposals. 


Halifax.—Loss on Fares INNovation.—The sale of books 


= ¢ 


® 


tram tickets at fourteen penny tickets for one shilling, whi 


was inaugurated last October with the object of inducing 
more extended use of the cars, is reported to be involving 
loss of £70 a week. The electricity and tramway managers a 
to report on the whole subject of tram fares. 
Hastings.—Service Restricrep.—In order to conserve su! 
plies of coal, the tramway services were suspended on Sunda 
Tenteey 27th) and restricted during the following week. 


Keighley.—Raittess Cars.—At the Town Hall, on Januar 
18th, a conference was held between representatives of the 
Town —— and of the West Riding County Council with 
regard to the Corporation’s intention to substitute railless ca! 
for the present tramway service. Assistance towards the cos 
of ‘the scheme is promised by the Ministry of Transport. At 
agreement is stated to have been come to between the repre- 
sentatives, subject to confirmation by the two Councils. If the 
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atified, it is understood the County Council will 
jection. to the Keighley Corporation securing 
change of systems. 


gnction to the - 
don. —L.C.C. TRaMWAYS Bitt.—It is, understood that the 
- for running tramways to the Crystal Palace, which 
oer ded in the L.C.C. Tramways Bill, will not be pressed 
Seon at any rate. The proposed route is partly in 
borough ot Lambeth and partly in Camberwell. Under 
- Standing Orders the consent of the local authorities 
= h whose districts the tramways will run must be ob- 
on or, if more than one authority is concerned, consent 
os two-thit : of the route is sufficient. Lambeth has con- 
at but Camberwell has refused, and the length of route 
Lambeth is short of two-thirds by three chains.—The Times. 
*onoposeD NeW TUBE.—At a recent meeting of the Lambeth 
(guncil, a resolution was passed suggesting the construction 
anew un rground railway circular route to embrace the 


following dist i 


ment is 1 
githdraw 165 OD 


‘ts:—Kennington, Brixton, Streatham, Nor- 
tury, Thornton Heath, Croydon, South Norwood, Penge, 
(ristal Place, and Camberwell. The support of the Camber- 
«ell, Wandsworth, Croydon and Penge Councils to the scheme 
is being sought, and the resolution urges the London Electric 
Rulway Companies to seek powers in the Parliamentary Ses- 
gon of 1925 for the extension of tube facilities for South and 

Suth-East London by means of a loop tube.—Westminster 
jaze te. P 
Peete ILLUMINATION.—Experiments on the tube railways 
sith a view to reducing the congestion at important inter- 
dange stations have proved that doubling the illumination 
the platforms results in a speeding-up of the traffic. 

London, Midland & Scottish Railway.—Following a con- 
fence on January 15th between representatives of the L.M. 
oi $. Railway and the Wallasey Corporation, a statement was 
sued to the effect that the electrification of the whole of the 
Wirral railway system will be undertaken as soon as the 
mpany’s engineering staff has completed work now in hand. 
(p behalf of the Wallasey Corporation, an assurance was given 
hat it will be able to supply the necessary current when 
it is required 

Manchester.—Proposep Tramway Extensions.—A poll of 
the ratepayers is to be taken upon the clauses in a Parlia- 
mentary Bill defeated at a town’s meeting last week. These 
lauses seek power to run cars up and down Portland Street 
instead of up only as at present; also along Peter Street to 
Deansgate. 

Southend-on-Sea.—Loan.—The Town Council is applying to 
the Ministry of Transport for sanction to a loan of £33,250 
for the purchase of six double-deck tramcars, &. The sum 
applied for includes £4,250 excess expenditure in connection 
mith the purchase of 13 double-deck cars. 








Telegraph and Telephone Notes. 


Argentina._New Rapio Station.—The Trans-Radio Inter- 
national Co.'s high-power radio station at Monte Grande, near 
juenos Aires, was opened on January 25th. The company 
represents British, French, German, and American radio 
mnerests.— The Times. 

The object of the Transradio Internacional Compania Radio- 
egrafica Argentina is to place the Argentine in direct radio 
ommunication with North America, Europe, and the Far 
#. The transmitting station at Monte Grande, 20 kilo- 
tres from Buenos Aires, covers an area of 1,200 acres. 
iheré are ten steel towers 500 metres apart, each tower being 


“ft. high. The power of the station is 800 kW. The re 
eiving centre is at Villa Eliza, 39 kilometres from Buenos 
res, and the same distance from the transmitting station. 
phe telegraph office, from which the transmitting station is 
utomatically controlled and to which the receiving station is 
pnnected by telegraph lines and an automatic linking device, 


8 is the « in the Marconi system in this country, is situ- 


led in the centre of the commercial quarter of Buenos Aires. 
Australia.—LonG-bistance TeLEPHONY.—With the opening 
‘ the Brishane-Sydney telephone line in October, the third 


age in the proposed circuit to connect Brisbane, Queensland, 


th Perth, West Australia, was completed. Plans are now 
ig made ‘or the construction of a line between Perth and 
Mielaide., ich it is claimed will be one of the longest 


phone circuits in the world. The charge for a three- 
ninute conversation between Melbourne and Brisbane has 
een fixed at ten shillings. Traffic is so heavy at present on 
w Melbourne-Sydney lines that it is proposed to construct 
rd additional lines. T'wo more lines are also to be estab- 
hed between Melbourne and Adelaide.—Commerce Reports. 


Chile, —G MAN Rabio StaTions.—Our special correspondent 
worms us tliat an application has been made to the Chilean 
wernment by the Siemens Schuckert Co., of Germany, to 
stall a system of radio stations in the Chilean Republic. 
He propose’! stations would be of the Telefunken ‘type and 
tuld cost $1,385,000 (gold) (1 gold dollar=18d.). The offer 
at the completion of 11 stations in the course of 15 
we 8, to be located as follows :—5-kW stations at Iquique, 
ntofagasta Valparaiso, Santiago, and Punta Arenas; 2kW 
“ons at Calderdé and Valdivia; and 4$-kW stations at 





Tocopilla, Taltal, Cogsense, and Ancud. There is every 
probability that the offer will be accepted, an intimation to 
this effect having already been made by the Minister of the 
Interior. At present all radio stations in the Republic are of 
the Marconi type, operated and controlled by the Chilean 
Naval Department. Public disapproval has already been ex- 
pressed of the change-over from the British to the German 
type, but in view of the fact that the Chilean Ministry is 50 
frequently changed before projected plans can be carried 
into effect, it is not improbable that the concession asked for 
by the Siemens-Schuckert Co. may be deferred, or, if granted, 
subsequently cancelled. 


Greenland.—Rapio Station.—It is proposed to construct a 
radio station in Greenland, and the Danish Ministry of 
Finance and the Ministry for Home Affairs are considering 
the estimates at the present time. Two offers are said to have 
been received from a Danish firm and a German company 
(Telefunken) respectively for the establishment of the sta- 
tion. It is computed that the station will involve an expen- 
diture of 800,000 kronen, and it will be able to communicate 
with Thorshavn. 


India.—ImrerRIAL RapDIo CoMMUNICATION.—The Government 
has definitely decided to entrust India’s link in the Imperial 
radio chain to private enterprise. The terms of application 
are being drafted and will be issued shortly. It is probable 
that applicants will be given about six months for the formu- 
lation of their tenders. As an experiment, a temporary 
licence is being given to the Marconi Co. to broadcast a news 
service from Calcutta. The scheme. is limited to a period 
of three months and is expected to be started immediately.— 
The Times. 


South American Cables.—GeERMAN-BRITISH AGREEMENT.— 
According to The Times, an agreement has been reached be- 
tween the German Cable Co. and the Eastern Telegraph Co. 
by which the latter’s system will carry German overseas 
traffic to South America pending the completion of the new 
German cable connection between Emden and Vigo. For this 
purpose the Borkum cable, belonging to the German com 
pany, has been lengthened via Dumpton Gap to London in 
the one direction and to Emden in the other. The London 
end is to be linked up direct to the Eastern Co.’s system. 
The agreement is for a period of about three years, and has 
been made in order to renew certain parts of the cable which 
were left derelict when the German cables were appropriated 
by Great Britain and France in the early days of the war. 
The negotiations have been in progress over a year. 

The Eastern Telegraph Co. has laid ten miles of cable to 
connect at Dumpton Gap with the land line which it rents 
from the British Post Office and which is used in connection 
with a Belgian cable. Through that line German traffic will 
therefore be put direct on to the systems of the Eastern and 
Western Telegraph Companies. 








Radio Notes. 


Australia.—Ravio-Broapcastinc. — If expectations are 
realised broadcasting will become an accomplished fact in 
Melbourne and Sydney within the next three or four months. 
The Postmaster-General has issued a licence to Messrs. 
Farmer & Co., of Sydney, for the erection and conduct of a 
broadcasting station in New South Wales. It is understood 
that this firm, in association with others, intends to establish 
broadcasting stations in other States. Application has been 
made for a broadcasting licence in respect of a station tap- 
able of transmitting matter all over Victoria. The broad 
casting stations to be built by Amalgamated Wireless 
(Australasia), Ltd., will comprise two for Victoria and 
Tasmania, two for Sydney, and one each for Adelaide and 
Perth. Messrs. Farmer's Wireless Broadcasting Service, 
Ltd., were to have commenced operations last month. Their 
station is being erected at Northbridge, two miles from 
Sydney proper. The broadcasting regulations as adopted by 
the Government are somewhat extraordinary. Each listener 
will be required to subscribe to one broadcaster and his in- 
stiument will be ‘* sealed,”’ so that it can receive the pro- 
gramme of that particular station and no other. If he wishes 
to take advantage of two or more services he will be required 
to subscribe separately to them all. Again, the broadcasting 
companies are at liberty to charge whatever they like. 

Further dissatisfaction has been caused among experi- 
menters possessing transmitting licences by the receipt of a 
notification from the P.M.G.’s department. stating that each 
has been allotted a specified short wave length. Manufac- 
turers and suppliers of receiving apparatus are to be licensed, 
such -dealers being required to sell only appropriate sets to 
licence holders. The licences will cost 10s .per annum where 
one station only is listened to, or 20s. where two or more are 
listened to, in addition to the fee payable to the broadcasting 
companies. 


Nerthern Ireland.—Broapcastinc.—It is reported that a 
broadcasting station is to be established in Belfast within 
about three months’ time. 
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Radio-Broadcasting.— A Women’s Commitree.—Doubt 
about what women most want to hear during the broadcast 
talks to them from 5 to 5.30 p.m. has led to a committee of 
women being appointed to consider it. The committee held 
its first sitting on January 9th at the British Broadcasting 
Co.’s office. The members are Lady Denman, chairman of the 
National Federation of Women’s Institutes; Miss Margaret 
Zondfield, M.P.; Miss Lilian Braithwaite, the actress; Miss 
Violet Cambridge, of the Women's Amateur Athletic Associa- 
tion; Dr. Elizabeth Sloan Chesser; Mrs. Hardman Earle; 
Miss Evelyn Gates; and Mrs. Fitzgerald, who is in charge of 
7 women’s hour at the B.B.C.—Daily Mail. 

* B.I. Committree.—It is reported that the Federation of 
British Industries has appointed a committee to consider the 
best means of utilising radio broadcasting for commercial 
purposes. 

It is also understood that advisory committees have been 
formed at Glasgow to assist the development of the religious 
and educational sides of the broadcasting service and that 
similar committee has been nominated by the Associated 
Chambers of Commerce to co-operate with the B.B.C. 

Retay Srations.—Suitable sites are being searched for on 
which to establish the Plymouth relay station and a similar 
station at Edinburgh, while others will be installed at early 
dates to serve the Leeds-Bradford area, Liverpool, Hull, and 
Dundee.—Daily Chronicle. 

Mr. H. C. Head-Jenner has been appointed by the British 
Broadcasting Co. to take complete charge of the Sheffield re- 
lay station. It is hoped to get Sheffield connected to all the 
broadcasting stations and not to Birmingham alone, as is at 
present the case. 

Spain.—Broapcastina Concession.—It is reported that a 
concession has been granted to a British concern for radio 
broadcasting throughout Spain and that a station is to be 
erected in Madrid. 








Contracts Open and Closed. 


(The date given in parentheses at the end of the paragraph 
indicates the issue of the ELecrricaL REVIEW in which the 
“* Official Notice ’’ appeared in our advertisement pages.) 


Open. 


Aberdeen.—February 18th. Electricity Department. 
T'wo water-tube boilers, with superheaters, economisers, 
draught fans, steel chimney, piping, and accessories. (Janu- 
ary 25th.) 


Australia.—Sypney.—March 5th. 
Government Railways and Tramways. 


New South Wales 
Ironclad switchgear 


for Prince Alfred, Meeks Road, and Hurstville sub-stations.* 
MELBOURNE.—May 22nd. Commonwealth of Australia. 
Automatic common battery telephone equipment. Schedule, 


N.S.W. 74. (January 18th. ) 
Barking. — February 19th. 


: Electricity 
Feeder and distributor cables. 


Department. 
(See this issue.) 

Belgium.—February 27th. Belgian Post and Telegraph 
authorities at La Salle Madeleine, Brussels. Supply and lay- 
ing of telephone cables and accessories (1) in the Carolore- 
gienne district and at Chatelineau; and (2) at Blaton, Dinant, 
Dour, Peruwelz, Roeulx, Saint-Ghislain, and Tamines. Par- 
ticulars (Cahier des Charges Special No. 765) for 7% fr. 

Pg toned —February 23rd. Administration of the Province 

Antwerp. Electric power distribution system for the com- 
munes of Beersse, Herenthals, Gheel, Moll, Arendonck, Turn- 
hout, Beerse, including h.p. lines, with accessories, and the 
equipment of transformer cabins.* 


Bexley.—February 7th. Electricity and Tramways De- 
partment. Two groups of 700-kVA Scott-connected trans- 
formers; one 150-kVA single-phase transformer; two 300-kV 
rotary converters, complete with transformers and all acces- 
sories; e.h.p., h.p. and |.p. switchgear, cables and connections 
within the station. (January 18th.) 


Bradford.—February 2lst. Electricity epertane. Five 
2,500-kKVA, 3-phase transformers; m.p., d.c. switchgear; 
6,600-V armour-clad switchgear, &c. (See this issue.) 


Carlisle.—February 15th. Electricity Department. Four 
water-tube boilers complete with stokers, &c.; electrically 
operated overhead turbine-room crane ; 6,000-k W turbo-alter- 
nator and condensing plant; switchgear. (January 18th.) 


~~ (Isle of Man).—February 4th. Education Autho- 
rity. eating and lighting installation at the secondary 
school for boys. 25th.) 


llth. Electricity Supply Depart- 
E.h.p. and l.p. switchgear for sub-stations. (January 


(January § 


Edinburgh.—February 
ment. 
25th.) 


Halifax.—February 4th. Town Council. Electrician’s 
work required in connection with the erection of 30 houses, 
Quarry House estate, for Town Council. Borough engineer, 
Crossley Street, Halifax. 











ts 
Kettering. — February 4th. Electricity De 

26 miles h.p., lc., s.t. cable and nine ~ # le 

cable, joint boxes, slabs, &c. (January 25th . = 





London.—Lonpon County CounciL.—Fe! 
and |.p. switehgear, comprising bh. P. switch, 





ruary lth. Hy 
igear with cont 















panels and d.c, switch panels for 2,000-kW rotary converters 
(January 18th.) 
METROPOLITAN WATER BoarD.—February 13th. Six o- yw 
months’ supply of electric lamps. Chief engineer, Ney Ae 
Head, 173, Rosebery Avenue, E.C.1. a 
H.M. Orrice or Works.—February 12th. Electrical ao, 
sories. (See this issue.) indie 
February 15th. Electric light wire an le. Sep ¢ 
issue.) = 






Manchester.—February 4th. 
lecomotive jib crane and grab. 
February 12th. Tramways 


Electricity ‘ 
(January Ist 
Committee 


mmittee. One 













reymanent-y 

special trackwork. Mr. W Mattinson, genera! manager. (oy 
poration Tramways, 55, Piccadilly. 

New Zealand.—WELLINGTON.—March 5th. Post and Tok 
graph Department. Supply of screwed bridle rings, (Res 
12913/ED/EC/2).* ; 

Norwich.—February 26th. Corporation. Works jn co 
nection with Thorpe power station :—Two ~~ in. and one 3.ir 
electrically-driven centrifugal pumps; e.h.p. 110 switchgear 
e.h.p. auxiliary switchgear, l.p. auxiliary switchgear: cable 





connections, &c. 





overhead mono-rail telpher coal convevin 






piant; four ste -el- tube fuel economisers, two steel chimney 
and four electrically-driven suction draught fans (Semmes 
25th.) 





_ Portsmouth.—February 8th. 
tion at the Grammar School, 


Salford.—February 11th. Electricity Department. Cog 
supplies for six months comimencing March Ist, 1924. Par 
ticulars and form of tender from Borough Electrical Enginee 
Frederick Road, Salford. 


Sheffield. —February 4th. 
ment. 25 double-deck vestibule 
trucks and electrical equipment. 

Sieaford.—February 6th. 
age battery, 118 cells. 

South 
Council. 


Electric lighting installa. 
for the Governors. ‘the Clerk 









Tramways and Motor Depart. 
tramear bodies, complete wit 
(January 18th.) 





Electricity 


Department. Stor. 
(January 25th.) 





Africa.—MarekinG.—February 29th 

Electricity generating plant.* 
Stockport, — February 10th. Tramways Department 

Overhead electrical equipment of new tramways in Kew Road 


Municipa 









and Eastbourne Road, Birkdale. (January 25th.) 
Stoke-on-Trent.—February 13th. Electricity Depart- 
ment. H.p. single-phase ironclad switchgear, coal bunkers 





conveying plant, e.b.p. ironclad switchgear, e.h.p. truck 












type sub-station switchgear, and static transformers (Januar 
18th.) Constructional steelwork, &e. (January 25th.) 

Tadcaster.—February 9th. Electric lighting installatior 
Infectious Diseases Hospital, Garforth. Mr. G. A. Brown 
Clerk to the Council, Tadcaster. 

Tiverton.—February 8th. Town Council Buildings 
and plant in connection with the installation of an electriit 
supply in the town :—Power-house buildings; gas engines 






and generators; main l|.p. switchboard; balancer-booster st 





























battery; hand-operated travelling crane; mains—undergrouD 
and overhead. (January 18th.) 
Warrington.—February 18th. Electricity Department 








12 months’ supply of transformers. (See this issue.) 


Windsor.—February 11th. Board of Guardians. Recon 
struction of engineering services at the Institution, with ele 
tric lighting wiring and erection of electric motor. Mr. W.\ 
Nobbs, consulting engineer, 50, Fairhazel Gardens, Londot 
N.W. 















































artment 


*Further particulars can be obtained at the De; +t 
i et, SW 


Overseas Trade (Inquiry Room), 35, Old Queen Str 














Closed. 


Brighton.—Town Council. Converting plant 
to the Morning Post, the tender of Messrs. Cro 
Ltd., at £10,550, has been accepted 

Castleford.—The Urban District Council has « 
tender of the Electrical Contracting and Motor C 
ing electric lighting at the baths at £125. 

Derby.—Midland Railway Co. Accepted:— 


Gasfilled electric lamps for six months.—General Etectric ‘ I 


jed:— 
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Glasgow.—Electricity Committee. Recommen 

















Five 1,500-kW rotary converters for the sub-stations at K nning Par . 
Virginia Street, and Parkhead, and one 1,000-kW_ rotary — 
for Langside sub-station (£31,794).—British Thomson-Houston Co-, ¥s 

Electric lighting of 52 houses being erected at Kelvindale (e272) - 








. J. Sinclair. 

Electric lighting and bell installation in connection with new building 

to be erected at Glasgow Cross (£892).—Johnston, Park & Co. 
200-kW transformere (2909).—Ferranti, Ltd. 
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ee e—e_ 
Health Committee. Accepted :— 
Rewiring of boiler house at Ruchill Hospital and new distribution 
bo Mr. Hugh M. Fulton. 
Alterat of the electric lighting installation at Anderston Library.— 
* Johnston, Park & Co. 


Master of Works. Accepted :— 

25 b | electric motor, with fittings (£169), for driving a stone breaker 
at exandra Parade depét.—Fleming & Co. 

Tramways Committee. Accepted :— 

brakes for cars.—Metropolitan-Vickers Electrical Co., Ltd. 


25-b 


Magne ~- : 
Tr . " es.—Metropolitan-Vickers Elcctrical Co., Ltd. 
Air < essor for Bearsden sub-station.—Ingersoll Rand Co., Ltd. 


Government Contracts.—The following Government con- 
re placed during the month of December :— 


tracts 
\pmiraLty (Contract anp Purcnase DerartMent) 
A s, motors, and spares.—Small Electric Motors, Ltd 
Ba D.P. Battery Co., Ltd 
furtx ven bilge pumps.—W. H. Allen, Sons & Co., Ltd 
Sur i distributing boards.—General Electric Co., Ltd 


I crane.—S. Butler & Co., Ltd. 

Ele welding plant.—A.I. Electric Welding Appliances Co 
( set.—Campbell Gas Engine Co., Ltd. 

\ 


neg 


Mi generator electric arc welding sets, and spares.—Alloy Welding 
Processes, Ltd. 

Plant for electrification of engines and pumps, &c.—English Electric 
( Ltd 

X-r pparatus.—A. E. Dean, Newton & Wright, Ltd. 

War Orrice. 

] cable. —W. T. Glover & Co., Ltd 

Ele cells.—Siemens Bros. & Co., Ltd. 

Wi valves.—A. C. Cossor, Ltd.; Edison-Swan Electric Co., Ltd.; 
General Electric Co., Ltd.; Mullard Radio Valve Co., Ltd 

\ eters and ammeters.—Park Royal Engineering Works, Ltd 

\ ss parts.—Douglas Motors, Ltd.; Marconi’s Wireless Telegraph 
Co., Ltd. ’ 

I ic lighting installations.—Gosport: V. G. Middleton & Co., Ltd. 
St. Mary’s Barracks, Chatham: G. E. Taylor & Co. Halifax: York- 

re Electric Wiring and Motor Co., Ltd. 
Arm MuInistRY. 

Acc ilators.—Chloride Electrical Storage Co., Ltd.; Peto & Radford, 
Ltd 

Ammeters.—Weston Electrical Instruments Co., Ltd. 

Inert batteries.—General Electric Co., Ltd.; Siemens Bros. & Co., Ltd 

Maynetos.—British Thomson-Houston Co., Ltd. 


Receivers.—-H. W. Sullivan, Ltd.; Western Electric Co., Ltd. 
W./t. receivers.—H. W. Sullivan, Ltd. 
Ir nitters—C. A. Carter & Co. 

Tr litters and receivers.—Gambrell 
\ s.+Mullard Radio Valve Co., Ltd 


Bros., Ltd 


W.'t. valves.—General Electric Co., Ltd. 
Post Orrice. 
l n apparatus —Automatic Telephone Manufacturing Co., Ltd.; 
British L. M. Ericsson Manufacturing Co., Ltd.; General Electric 
Co., Ltd. (Peel-Conner Telephone Works); Siemens Bros. & Co., 


Electric Co . Ltd. 
apparatus.—Automatic 
Electric Co., Ltd.; 
Works); Walters 


Ltd.; Western 
Telephone Manufacturing Co., 
General Electric Co., Ltd. 

Electrical Manufacturing 


le g, protective 
Ltd.; Edison Swan 
Peel-Conner Telephone 
( , Ltd. 

| ché battery boxes.—Siemens Bros. & Co., Ltd. 

iph and telephone cable.—Enfield Cable Works, 


Ltd.; Hackbridge 


l re 
Pirelli- 


Cable Co., Ltd.; W. T. Henley’s Telegraph Works Co., Ltd.; 
General Cable Works, Ltd.; Western Electric Co., Ltd 

( und.—W. H. Keys, Ltd 

! hone cords.—Siemens Bros. & Co., Ltd . 

Duet Albion Clay Co., Ltd.; Doulton & Co., Ltd.; Ensor & Co., 
Ltd.; H. R. Mansfield, Ltd.; Oates & Green, Ltd.; J. Place and 
Sons, Ltd.; Robinson & Dowler, Ltd.; Stanley Bros., Ltd.; Sutton 

Co. (Overseal), Ltd.; J. H. Turner & Lisney, Ltd. 


Engineering Co., Ltd 
British Insulated & Helsby Cables, 
Iron Co., Ltd.; 


I e ducts.—Key 
Bronze wire.—T. Bolton & Sons, Ltd.; 


Ltd.; R. Johnson & Nephew, Ltd.; Shropshire 
F. Smith & Co. (incorporated in the London Electric Wire Co. and 
Smiths, Ltd.). 

{ er wire.—Elliott’s Metal Co., Ltd.; Enfield Cable Works, Ltd.; 
F. Smith & Co. (incorporated in the London Electric Wire Co. 

1 Smiths, Ltd.) 
elled and flameproof wire.—International Electric Co., Ltd. 
hone exchange equipment.—Cheectham Hill (Manchester), Derby : 
Western Electric Co., Ltd. Banque Belge pour L’Etranger: Relay 
Higher Broughton (Manchester): British 


sub-contractors for bat- 
charging set: Crompton 


\utomatic Tclephone Co., Ltd 
I Ericsson Manufacturing Co., Ltd.; 


ries: Tudor Accumulator Co., Ltd.; for 


1 Co., Ltd Cheltenham Automatic Telephone Manufacturing 
Ltd.; sub-contractors for accumulators: Chloride Electrical 
Storage Co., Ltd.; for charging. machine: Newton Bros. (Derby), 


td.; for ringing machine: Crompton & Co., Ltd. Cleeve Hill 
Gloucestershire) : Automatic Telephone Manufacturing Co., Ltd.; sub- 


tractors for accumulators: Chloride Electrical Storage Co., Ltd.; 
or charging machine: Newton Bros. (Derby), Ltd. 
equipment Fenny Stratford, Leeds, Cat- 


one repe iter 
terick : Western 


ss stations 


station 
Electric Co., Ltd. 
British West Indies: 

H.M. 


eering services.—Wiring New Science 
Foote, Milne & Co., Ltd. Motor and 


Radio Communication Co., Ltd. 


Orrice or Works. 
Kensington : 
National 


South 
for the 


Museum, 
€ ompre ssor 


Physical Laboratory: General Electric Co., Ltd 
Crown AGENTS FOR THE COLONIES. 
| train staff instruments.—Railway Signal Co., Ltd 
graph materials—Automatic Telephone Manufacturing Co., Ltd.; 
Bullers, Ltd. 
f ne materials.—Siemens Bros. & Co... Ltd 
ng plant.—Quasi-Arc Co., Ltd 
wire, &.—J. Wilkes, Son & Mapplebeck, Ltd 
Lendon.—Messrs. Alloy Welding Processes, Ltd., have re- 
cel from the British Admiralty a contract for two A. W. P. 
stationary motor-generator electric arc welding sets, each for 
two operators. The generators will be cf the company’s new 


self-stabilising transformer type. 


Ponr or Lonpon AvutHority.—Accepted :— 
(osfilled electric lamps for three months.—General Electric Co., Ltd. 


Sheffield.—_Tramways Committee. Accepted:— 
“) tons of steel tramway rails.—Steel, Peach & Tozer, Ltd. 


W hitwood.—Urban Council. Accepted:— 
lling electric lighting at new houses to be erected.—Mr. A. Clarkson. 


Institution of Electrical 





Forthcoming ' Events. 





Institute of Transport.—Monday, February 4th. At the Institution of Elec- 


trical Engineers, Victoria Embankment, W.C. At 5.30 p.m. Paper on 

‘Road Transport in Relation to the General Transport Problem of the 

Country,” by Mr. R. J. Howley. 

Engineers.—InrormaL Mestinc.—Monday, Febru- 
ary 4th. At the Institution, Victoria Embankment, W.C. At 7 p.m. 
Discussion on “‘ Storage Battery Troubles,’ to be opened by Mr. F. W. 
Crawter. . 

(Western Centre).—Monday, 
meeting. 

(North-Midiand Centre).—Tuesday, 
on “ Pulverised Fuel and Efficient Steam 
Brownlie. 

(Wireless Section).—Wednesday, February 6th At the Institution, 
Victoria Embankment, W.C. At 6 p.m. Paper on “ Atmospherics and 
Their Effect on Wireless Receivers,’ by Mr. E. B, Moullin. 

_ (North-Western Centre).—Tugsday, February 5th. At the Engineers’ 
Club, Manchester. At 7 p.m. Ordinary meeting. 

_@Dundee Sub-Centre).—Thursday, February 7th. At the University 
College, Dundee. At 7.30 p.m. Paper on “ Power Factors," by Mr. R. K. 
Robertson. 

(Scottish Centre).—Saturday, February 9th. At the Grosvenor 
taurant, Gordon Street, Glasgow. At 7 p.m. Smoking concert. 

Paisley Association of Electrical Engineers.—Tuesday, February 5th. At 
39, High Street, Paisley. At 7.30 p.m. Paper on “ Thermionic Valves,” 
by Mr. H. R. Heys. 

Rontgen Society.—Tuesday, February 5th. 
Engineers, Victoria Embankment, W.C 
Electrical Society of Glasgow.—Tuesday, 

Paper on “ How Best to Create a Demand for Electric 
R. Hardie. 

Batti-Wallahs’ Society. 
At 12.30 


Luncheon 


February 4th. At Bristol. Ordinary 
February 5th. At Leeds. Paper 
Generation,” %y Mr. D. 


Res- 


At the Institution of Electrical 

At 8.15 p.m. Ordinary meeting. 
February 5th. At Glasgow. 

Service," by Mr. 

Wednesday, February 6th. At the Hotel Cecil. 

Dr. S. Z. de Ferranti will be the chief guest. 

Royal institution of Great Britain.—Thursday, February 7th. At 21, Albe- 
marle Street, W. At 5.15 p.m. Lecture on “ The Crystalline Structure 
of Organic Substances,” by Sir Wm. Bragg, F.R.S. 


Liverpool Engineering Society.—Thursday, February 7th. At the Midland 


Hotel, Liverpool. At 7 p.m. Annual dinner. 
Electro-Harmonic Society.—Friday, February 8th. At the Caxton Hall, 
Westminster, S.W. At 8 p.m. Ladies’ night 


Physical Society of London.—Friday, February 8th. At the Imperial College 
of Science, South Kensington, S.W. Annual general meeting, &c. 








The “Electrical Review” Service 
Department. 


INQuIRIES must be accompanied by a stamped addressed 
envelope. 
We should be glad to learn the names of suppliers or 
manufacturers of :— 
Imp auto-battery switch (marked H. & C.). 
All wood electric light fittings for wholly 
system. 
Electric bottle-washing machines. 
PEERLESS lamps. 
HARRISON arc lamps. 


insulated 








Notes. 





The Railway Strike.—The strike of members of the Asso- 
ciated Society of Locomotive Engineers and Firemen came 
to an end early on Tuesday morning, having lasted just over 
eight days. 


Freemasonry.—At the regular meeting of the Kelvin 
Lodge, held at Mark Masons’ Hall, London, on the 25th ult., 
the members and visitors enjoyed an interesting and instruc- 
tive lecture on ‘‘ Celestial and Terrestrial Symbolism,”’’ de- 
livered by the Hon. Sir John Cockburn, K.C.M.G., who also 
holds high masonic rank in South Australia, for which colony 
he was for many years Agent-General in Great Britain. The 
meeting was attended by Sir Frederick Pollock, Bart., P.C., 
as well as by men well known in the electrical profession. 


Mining-type Electrical Machinery.—Messrs. Bruce Peebles 
and Co., Ltd., have received a certificate and report regarding 
tests which were carried out by Prof. D. Hay in the mining 
department of the University of Sheffield on one of their 
standard d.c., totally-enclosed, 45-b.h.p., 875-r.p.m., 81.5A, 
460-V motors designed for use in fiery mines. The casing 
of the motor was filled with the most explosive mixture of 
firedamp and air, and this mixture was ignited by a secondary 
discharge from an induction coil, whilst the motor (assembled 
as for use) was surrounded by a similar explosive mixture. 
Under these conditions of test, flame did not pass from the 
apparatus to the explosive atmosphere outside, which remained 
unignited, nor did the apparatus suffer damage due to the 
pressure developed within it. Although the tests only refer to 
one type of apparatus, they serve to indicate that the firm's 
machinery meets the Home Office requirements for operation 
in fiery mines. 
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Local Societies.—E.vectricity at Hatirax.~—Mr. W. M. 
Rogerson, electrical engineer to the Halifax Corporation, 
recently addressed the local Rotary Club on the historical, 
technical, and financial aspects of the Halifax Corporation 
electricity undertaking, and mentioned that it was just thirty 
years since the Corporation works. were inaugurated. He 
had no doubt that whatever might develop under the Aire 
and Calder Electricity District scheme, the Halifax generating 
station would be maintained for many years to come, owing 
to its economical plant. 

ELectric Power.—Dr. C. C. 
Co., Ltd.), while speaking on the subject of ‘‘ Electric Power "’ 
at a meeting of the Vesey Club, Sutton Coldfield, recently, 
insisted that wholesale emigration, which was recommended 
because of the alleged over-population of this country, meant 
retrogression instead of progress, and a slowing down of 
municipal activity. An effective partial solution of the 
problem was offered by the electrical engineer. The applica- 
tion of power as an aid to the activities of mankind was the 
biggest civilising influence they possessed. By utilising 
mechanical power, man acquired time to think; his psycho- 
logical side was given time to develop; cultural evolution was 
rendered possible. 


The Electrical Conductivity of Copper Castings. Dr. 
8. F. Barclay, in the course of a paper on ‘‘ The Practical 
Value of Modern Non-ferrous Alloys,’’ read at the January 
meeting of the Lancashire Branch of the Institution of 
British Foundrymen, held in Manchester, said there was 
now quite a big demand for copper castings for electrical] 
work. The essential requirement was high conductivity, 
mechanical strength being usually of minor importance. The 
founder, said the author, should thus aim at securing sound 
castings with the highest possible electrical conductivity. 
A deoxidising agent should be employed, otherwise the cast- 
ings would be honeycombed with small holes. Boron was 
possibly the best deoxidiser, in view of its effectiveness, and, 
at the same time, its small influence on conductivity. It 
was of vital importance that all impurities should be 
eliminated, as even very small amounts had an extraordinary 
effect in lowering the electrical conductivity, and electrolytic 
copper should in all cases be employed. 

As showing the effect of impurities on the electrical con- 
ductivity of copper castings, Dr. Barclay furnished the fol- 
lowing table :— 





Conductivity. Per cent. of 


Added Element. Matthiessen Standard, 


2 Sf Re Seer 73.0 
Zinc, 0.35 ee ee ee 73.4 
Nickel, 0.19 a ee es 79.0 
Tron, 0.15 .. ee" thas a = sale sate 59.2 
Manganese, 0.12 ier oon: Me Sag 71.0 
Silicon, 0.18 en ee eee 54.0 
Chromium, 0.04 ie “sce and? wietn 91.5 
Phosphorus, 0.07 cee a is, “gear ae 63.2 
Aluminium, 0.08 caer ake : uate 84.1 
a Se. eee 98.7 
Magnesium, 0.024 en al ene ie 94.0 
Magnesium, 0.038 Ot aa he 89.5 
No addition fe 97.2 


Another very important clas iSs so castings for electrical work, 

said Dr. Barclay, was the slip rings used on rotary converters 
and other alternating-current electrical machinery. The de- 
mand of the electrical designer was that the slip-ring tem- 
perature should be as low as possible. There were two ten- 
dencies at work causing heating—the passage of the current 
through the ring and the frictional loss between the ring 
and the brushes. The ideal material would thus have high 
conductivity and low frictional loss. So far no alloy had 
been produced combining these two qualities, and a com- 
promise between the two had to be made. 

If pure copper was used, said. the author, the heating due 
to the flow of current was small, but that due to frictional 
loss was unduly great on account of the unsuitability of the 
soft metal to withstand abrasion. If, on the other hand, 
a nickel-copper alloy was used, the frictional loss could be 
reduced to a small value, but owing to the high resistance 
the heating caused by the flow of ‘the current was unduly 
great. Phosphor- bronze was sometimes specified for this 
purpose, and it was important for the founder to see that 
It was very pure in order to ensure high electrical conductivity 
and that the phosphorus content did not exceed 0.05 per 
cent. in order to ensure that there was a minimum of the 
tin-phosphorus eutectic which would lead to undue resistance 
loss. Admiralty gunmetal was more frequently specified on 
account of its more favourable micro-structure. Lead should 
be eliminated altogether, the zinc should not exceed the 
2 per cent. specified, and, preferably, should be reduced to 
1} per cent. 


Corse _ Propulsion.—in a paper on the ‘‘ Influence 
of Ty ype of Propelling Machinery on the Running Costs of 
ships” that he rec ently read at Newcastle-upon-Tyne before the 
North-East Coast Institution of Engineers and Shipbuilders, 
Mr. W. G. A. Perring atte mpts to set out the various items 
that go fe make up the running costs of a purely freight- 
earning, 9,220-ton, 10.75-knot vessel and to ascertam how they 
are affected by the type of propelling machinery. It is pointed 
out that initial costs are very hard to fix definitely because of 
the fluctuations of the market and the many varieties of the 
same type of machinery available. In the case of ships burn- 
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ing coal fuel the crew will necessarily be lar 
of the work involved in trimming and stoking. Again the 
motor ship can be successfully run with less men than can the 
oil-fueled reciprocating or turbine-engined shi ; 

In all cases vessels with the. water-tube b: 
slight superiority over the corresponding ones 
boilers. This results entirely from the extra car 
to the increased deadweight in the case of th 
with water-tube boilers. The geared-turbin 


OD account 


5 Possess g 
Ith Scotch 
Carried due 
Hips fitted 


: - - PS Possess 
advantages over those with reciprocating envine. partly 
because of the increased deadweight and partly because of the 
saving of fuel effected by the adoption of turbir 


machinery, 
im drives 
fuel bills 
tric drive 
theiency ; 
neeuvring 


The turbo-lectric is the least economical of th 

considered ; this is solely on account of the hig! 
and first costs. The claims laid for the turbo. 
are its ability to steam at reduced speed with hi 
the easy speed control, giving the ship good 
power ; besides the flexibility of the drive, allowing more scope 
for economic lay-out of the machinery inside the ship, The 
advantage of possessing high steaming efficiency r a large 
range of speed is useful in only a few types of freizht-earning 
vessels, and the author considers it very doubtfui ther this 
quality alone would justify its adoption. The analysis shows 
that the coal-fired ship can compete successfully 


1 the oil. 
burning ship provided that the price of coal is approximately 
half that of boiler oil. It would appear that for short trips 
it is more profitable to use oil, but in long (over 3/40 miles) 
ocean voyages, where large quantities of fuel are involved. 
the coal-burning ship becomes a better paying position. 
although suffering from the point of view of cargo deadweight 
in every type of steam machinery considered; of « se, with 
reservation respecting fuel prices per ton. With boiler oil 
at 30s. a ton (the same price as that assumed for coal) the 
oil-fired ship is very much superior. It is only on extremely 
long voyages that the Diesel ship possesses any advantage over 
the steamship, mainly on account of the higher first costs, but 
the Diesel-electric, for voyages of 3,000 miles and upwards. 


shows a marked superiority over all other types of drive. Its 
advantage for the shorter voyages over the other n 
is because of the lower fuel consumption assumed for the 
electrical auxiliaries while in port; for the longer voyages 
it is first cost alone that enables it to run more profitably 

The problem of obtaining the absolute ‘‘ best ”’ 
trade is next to impossible of solution. 
on prices that are never fixed. 


r ships 


ship for any 
It depends so much 
No attempt has been made to 


draw any rigid conclusions, but the results have been pre- 
sented in a manner that will help everybody to di their 
own, the results being for a size of boat very commonly met 
with in practice. The comparison, of course, cannot be 
*“ stressed ’’ to apply to passenger-carrying vessels which are 
usually considerably faster and work under entirely different 
conditions. The analysis, although showing no one particu- 


lar type to be vastly superior, does show that certain boats 
can trade with more profit than others over any given route 
and justify a close investigation of ‘‘ ship economics " when 
selecting the type of machinery for a new design. 

Appointments Vacant.—Instrument draughtsman (40s. 
to 5Us., plus bonus), for the Royal Aircraft Establistiment, 
South Farnborough : mechanician (£400), for the Government 

of Nigeria Post and Tele graph Department; plumber-jointer, 
for Falkirk Corporation Electricity Works. (See our adver- 
tisement pages to-day.) 

The Kelvin Centenary.—Lord Kelvin was born on June 
26th, 1824, and arrangements are being made by a comunittee 
convened ‘by the Royal Society to celebrate the centenary of 
his birth in a fitting manner.- The committee is composed as 
follows :— 

Sir Richard Glazebrook, K.C.B., F.R.S. (chairman 

Dr. F. O. Bower, F.R.S. (the Royal Society of Edin 

Mr. W. R. Cooper, M.A. (the Physical Society). 

Sir John Dewrance, K.B.E. (the Institution of Mechanical 

Engineers). 

Mr. D. N. Dunlop (hon. secretary). 

Mr.*F. Gill, O.B.E. (the Institution of Electrical Engineers) 

Sir Donald MacAlister, Bart. (Vice-Chancellor of Glasgow 

University). 
Sir Charles Morgan (the Institution of Civil Enginee 
His Grace the Duke of Northumberland (the Institution of 
Naval Architects). 

Dr. E. C. Pearce (Vice-Chancellor of Cambridge University) 

Dr. Alexander Russell (the Institution of Electrical Engi 

neers). 

Mr. F. E. Smith, F.R.S. (the Royal Society). 

A large number of Dominion, American, and foreign en 
of science and engineers will be attending ‘conferences at the 
British Empire Exhibition at that time, and July 10th and 
llth have been selected as convenient dates for the Ke'vin 
Centenary Celebrations 

These will include a meeting for the receipt of addre-ses 
from delegates, at which Sir J. J. Thomson will deliver a 
memorial oration, and a dinner at which the Rt. Hon. Ear 
Balfour has kindly promised to preside 

There will also be an exhibition of Kelvin apparatus, and 
it is hoped to issue a memorial volume containing the 
addresses and speeches delivered, with some account of the 
apparatus exhibited. 

It is hoped that the President and Council of the Royal 
Society will receive the delegates during. the celebrations at 
the rooms of the Society in Burlington House. 


th). 
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The Rhenish-Westphalian System of Inter-Connection.— 
The ‘recent strike in the Rhenish lignite district has been 
the means of directing. fresh attention to the general question 
of electricity supply in the region of Rhenish-Westphalia, 
seeing that the failure to receive deliveries of this class of 
fuel temporarily caused a stoppage of generating plant at 
one of th stations where lignite is the source of power. 
The north-west of Germany, for the purpose of supply, may 
be said to be divided into two great districts. The eastern 
istrict consists essentially of W estphalia and the Siegerland, 
which are served by the Communal Electricity Union, while 
the western district is provided for by the: R.W.E. (the 
Rhenish-\\ estphalia_ Electricity Works, which deals with 
the area irom the Dutch frontier to the Abr district. Each 

o big undertakings comprises a number of elec- 

ks which, for the most part, are based upon pit 
. small extent upon water power, and: to a con- 
siderable extent upon lignite in the lignite-producing region. 
The R.W./., in which are included lignite works, is credited 
with having an output of 400,000 kW, which is yielded by 
the works of Essen, Wesel, Neuss, M. Gladbach, Goldenberg, 
Pruhl, Leunep, Schlenke, Reishotz, Krawinklerbrucke, Ham- 
merstein, Wermelsgirchen, and Ibbenburen. Among _ these 
works the Goldenberg lignite station, with a capacity of 
190,000 kW, is claimed-by the Germans to be the largest 
steam station in the world, and the Reisholz station comes 
next, with 75,000 kW, and is baged upon pit coal. 

All these stations are embodied in a closely-meshed network, 
which not only connects them with consumers, but also with 
each other, so that it is possible at any time for any one 
works to come to the assistance of another and thus ensure 
a reliable service throughout the area served. During the 
period of troubles in the Ruhr, the Goldenberg station went 
to the relief of the Essen and Reisholz stations, based upon 
pit coal. On the other hand, the pit coal stations recently 
came to the aid of the Goldenberg station, when, owing to 
the strike of the lignite miners, the plant, including two 
turbo-generator sets, each of 50,000 kW, was almost com- 
pletely at a standstill, whereas under normal circumstances 
this station supplies from 100,000 to 120,000 kW. Under 
these circumstances of mutual assistance, no serious danger 
has arisen of a complete cessation of supply to the consumers 
of the Goldenberg station, although the British military 
authorities at Cologne requisitioned labour for the lignite 
mines so as to ensure the restarting of the plant at this 
station. 

How extensive is the use of electricity in Rhenish-West- 
phalia, more particularly for the power requirements of trade 
and industries, is-shown by the fact that the total supply 
in this region is estimated at 1,300,000,000 kWh per annum 
from the public works alone. As the pits and the iron 
works are claimed each to produce a similar number of kWh 
pr annum, the total for this area is reckoned at about 
4,000,000,000 kWh per annum. These figures compare with 
6,200,000,000 kWh, which represents the estimated aggregate 
annual supply from all the public supply works throughout 
Germany. 


Bedford Science Exhibition.—An exhibition of more than 
usual interest, together with a conversazione, was held in 
the Bedford School on January 10th-12th. It was organised 
by the Bedford Physical and Radio Society, and was opened 
by the Duchess of Bedford. Engineering science was well 
represented, and there was an interesting collection of scien- 
tiie apparatus; the industrial applications of X-rays and 
radiography were demonstrated, anda variety of electrical 
and other experiments were shown. Lectures were given by 
Dr. A. O. Rankine, of the Imperial College of. Science, on 
“Atoms ’’: Sir Richard Gregory, F.R.A.S., on ‘‘ The Worth 
of Science ’’; Capt. P. P. Eckersley, of the B.B.C., on *‘ The 
Difficulties inherent in Broadcasting Technology’’; and Mr. 
E. B. Wedmore, director of the Electrical Research Associa- 
tion, on ‘‘ The Fourth Dimension.’”” Amongst the exhibitors 
of apparatus were Messrs. W. G. Pye & Co., Ltd., Siemens 
Bros. & Co., Ltd., Watson & Sons (Electro-medical), Ltd., 
Igranic Electric Co., Ltd., Cambridge & Paul Instrument 
Co., Ltd., W. Gallenkamp & Co., Cryseleo, Ltd., and the 
Foster Instrument Co. 

The originator of the exhibition was Mr. R. S. Allen, 
M.LE.E., of Messrs. W. H. Allen, Sons & Co. (president 
of the Society), and amongst those who took part in the 
arrangements were the Mayor (Ald. G. H. Barford), Mr. R. 
Carter (headmaster of Bedford School), Mr. R. W. L. Phillips, 
AM.LE (borough electrical engineer), and Mr. P. H. S. 
Kempton, B.Sc. (hon. secretary). The exhibition was an 
unqualificd success, and resulted in a substantial contribution 
to local charities. 


Standardisation of Colliery Requisites—We understand 
that at tle request of the Mining Association of Great Britain, 
the Britich Engineering Standards Association has under- 
taken the standardisation of colliery requisites, and the pro- 
Stess of this work will undoubtedly be watched with Keen 
interest by the country as a whole. A fully representative 
committe> is being set up, under the chairmanship of Mr. 
Evan Wiliams, president of the Mining Association, which is 
contributing to the funds of the B.E.S.A. to enable this 
important work to be carried out on an adequate basis. 
Local committees are to be instituted in the various centres 
© study the details of the subject, and it is intended by this 


means to make the fullest use of practical knowledge—that 
knowledge which is so fully possessed by- those in daily con- 
tact_with the apparatus and equipment being studied from 
the point of view of standardisation. In order, too, that 
concrete results may be obtained without undue delay, the 
committees are to concentrate their attention on a limited 
number of the more important questions. 


King’s College Engineering Society.—The anniversary 
meeting of this Society will take place at the Institution of 
Mechanical Engineers on February 12th at 5.30 p.m. Vivce- 
Admiral Sir George Goodwin, K.C.B., will deliver an address 
on ‘* Economics as Applied to Mechanical Engineéring.”’) Sir 
John Dewrance, K.B.E., President of. the . Institution: -of 
Mechanical Engineers, will take the chair.  The-.Society’s 
dance will be held at the Hyde Park Hotel on February let at 
% p.m. 


The Elkett Telephone Call Recorder.—<Australian In- 
ventions, Ltd., a company recently incorporated to assist in 
the protection and development of inventions, has, according 
to the Sydney Evening News, secured the world rights in 
respect of the Elkett telephone call recorder, which was 
recently demonstrated in Sydney. The device is said to consist 
of an “‘ electrically-operated lock, which can be attached to 
any telephone at a trifling cost, and a key about the size of 
a large watch, which enables a given number of calls to be 
made at any telephone, public or private. The user would 
obtain his key from the postal department and would pay for 
it in advance. The key may provide for any number of calls 
from 100 to 1,000, and as each call is made it is registered on 
a dial. In this way no matter what telephone is used the 
call is registered against the user and not, as at present, 
against the owner of the telephone. When the total number 
of calls provided for had been used the key would cease to 
operate the lock attachment.”’ 


Inquests.—At an inquest at Sheffield last week on Joseph 
Howes, whose death was caused by a furnace rake which he 
was carrying over his shoulder at Messrs. Jonas & Colver’s 
steel works, coming into contact with an overhead electric 
wire, Dr.’ A. W. Wilson said that death was due to shock 
causing paralysis of the heart. Witness said ‘he had no pre- 
vious experience of such a case and had no knowledge ‘of 
the Home Office regulations applying thereto. 

Mr. A. Wolfe, Inspector of Factories, who attended with 
Mr. H. W. Swann, H.M. Divisional Electrical Inspector of 
Factories, read extracts from the regulations to the effect that 
after rescue treatment should be commenced at once and con- 
tinued for at least two hours. 

John Henry Lowe, the electrician in charge at the works, 
said he examined the cable after the accident and found that 
it was about 7 ft. 6 in. from the ground. Normally it was 
about 9 ft. from the ground. The insulation was torn where 
the rake had touched it. The cable, which was fixed at a 
temporary extension about five months ago, carried 200-volt 
alternating current. 

A verdict of ** Accidental death ’’ was returned. 

A verdict of “‘ Accidental death " frém burns was returned 
at an inquest in Belfast into the death of David Lindsay, who 
was injured by an unexplained flash while working near a 
generator in the Corporation electricity station on January 9th. 








Institution Notes. 


Institution of Electrical Engineers.—InrorMaL MertTiInG.— 
At the meeting of the Informal Section, on January 2lst, 
Mr. R. Grierson was in the chair, when Mr. E. H. Shaugh- 
nessy opened a discussion on broadcasting. The opener was 
in true informal mood, in turn serious, gay, and ironical, 
but always entertaining and instructive. A patked meeting 
included many wireless experts and enthusiastic amateurs 
thirsting for information or to describe their latest achieve- 
ments, and the debate might have gone on till very late, but 
the chairman closed the discussion, in view of the difficulty 
of getting home. 

Mr. Shaughnessy claimed that the policy adopted by the 
British authorities for the control of broadcasting had been 
thoroughly justified. It had aimed at putting broadcasting on 
a self-supporting basis, but the calculations had considerably 
under-estimated the tremendous growth of licensed receivers, 
and the developments had been much more extensive than 
were deemed possible. The British Broadcasting Company’s 
monopoly by its freedom from financial and patent-infringe- 
ment worries had put British broadcasting far ahead of the 
rest of the world. Notable consequences also were the fami- 
liar use of the valvé, the improvement of loud-speaking de- 
vices, and the development of the microphone. 

Messrs. E. G. Bedford, G. R. Bedford, J. Coxon, W. Day, 
R. Grierson, W. H. Lawes, H. J. Neill, C. F. Phillips, E, 8. 
Ritter, P. Voigt, and W. E. Warrilow contributed to the 
discussion, which Mr. Shaughnessy reviewed and closed, 
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port.—* Dock AND Harsour”’ AND 
1923-24.—The Institute announces that 


Institute 
* CANAL ”’ 
the latest date for the receipt of papers for consideration in 


of Trans 
PREMIUMS, 


respect of current awards is June 30th, 1924. The subjects 
selected are:—Dock and Harbour Premium: ‘The lay-out 
and equipment of quay-side transit sheds.’’ Water Transport 
(Canal) Premium; ‘‘ The best way of obtaining and retaining 
traffic on canals and making them profitable to the owners 
and of service to the community.’’ Those proposing to submit 
contributions should at once so inform the secretary of the 
Institute, 15, Savoy Street, W.C.2 

Physical Society of London.—Jvusitee CeLesrations.—The 
Jubilee Sub-Committee, subject to the approval of the Coun- 
cil, has fixed the three days, March 20th-22nd next, inclusive, 
for the jubilee celebrations. (March 2Ist is the actual anniver- 
sary of the first meeting of the Society fifty years ago.) 
It is hoped that the celebrations will include the delivery of 
the Guthrie lecture on March 20th, a meeting devoted to 
reminiscences by original Fellows and other Fellows of long 
standing on March 2ist, and a dinner on March 22nd. 


Institution of Public Lighting Engineers and Superinten- 
dents.—Arrangements have now been made for the inaugural 
meeting of this Institution to take place at 2 p.m. on Friday, 
February 15th, in the Board Room of the Holborn Borougn 
Council, 197, High Holborn, London, by the courtesy of the 
Council. The chair will be taken by Mr. S. B. Langlands, 
lighting superintendent of the City of Glasgow, the president 
ot the Institution. Mr. Crane Cooper, of Wakefield, having 
relinquished the office of secretary owing to pressure of busi- 
ness, Mr. W. J. Liberty, public lighting inspector, City of 
London, Guildhall, has accepted the position of hon. secretary 
and treasurer (pro tem.) until such time as the Institution has 
become established, and to him all applications for member- 
ship, &c., should be addressed. A full programme of the 
meeting and all particulars will be ready for issue in a few 
days, and will be sent to applicants. 


Junior Institution of Engineers.—At a special meeting 
on January 25th Prof. Edwin Edser delivered a lecture on 
‘Molecular Attraction and its Relation to Engineering.’’ The 
lecture was illustrated by a number of interesting experiments, 
slides, and sketches, and dealt in a practical manner with 
engineering methods and problems which are based on prin- 
ciples of molecular attraction. Prof. Edser explained how 
liquids have tensile strength just as much as solids, and 
demonstrated by sketches the nature of surface tension and 
capillary attraction. Capillary attraction is the cause of water 
permeating brick walls, and this can be avoided by a coating 
of some waxy substance. In order to render road surfaces 
waterproof they are in many cases treated with emulsified 
tar. Two experiments showed that the rate at which a minute 
film of oil will spread over water and even along the interface 
of two different liquids, such as water and paraffin, is con- 
clusive that excessively high pressures must be present. 








Our Personal Column. 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, to 

keep readers of the EvecrricaL Review posted as to their 

movements. 


Mr. A. W. ScAMMELL has been appointed sales representa- 
tive in the Midlands by Messrs. Henry Joseph & Co., Ltd. 

The staff of the Torquay. electricity works recently gave a 
complimentary dinner to their chief, Mr. H. F. Woops, 
the borough electrical engineer. Mr. F. Honeywill proposed 
the health of Mr. Woods, and the latter replied. The party 
subsequently adjourned to the ‘Torquay Royal Theatre. 

Mr. J. Wayne-MorGan, consulting engineer, has removed 


to 9, Mount Stuart Square, Cardiff. 
Messrs. Preece, Carpew & RIpeER, consulting engineers, 


have arranged shortly to take into partnership Messrs. E. 
Parry, B.Sc., M.Inst.C.E., M.I.E.E., &c., W. H. Grimsdale, 
C. W. Kennaway, M.I.E.E., and R. W. We sightman, M.I.E.E. 
Mr. Parry was, for eight vears, chief electrical engineer to 
the New Zealand Government. During the last 44 years 
he has been engineer-in-chief to the English Electric Co., 
Ltd. Mr. Grimsdale, Mr. Kennaway, and Mr. Weightman 
have been members of their staff for many years. The name 
of the firm will remain as heretofore. 

Bailie Bruce Linpsay was entertained on January 22nd by 
past and present members of Edinburgh Corporation Elec- 
tricity Committee, officials of the Corporation, and others. 
In proposing the health of the guest, Lord Provost Sleigh 
referred to the whole-hearted and devoted service which he 
rendered during his convenership of the Electric Lighting 
Committee, and said that the great power station at Portobello 
would always be associated with his name. His Lordship 
presented an electrical standard lamp from members of the 
Town Council and citizens in recognition of Bailie Bruce 
Lindsay’s services on the Electricity Committee. Bailie Bruce 
Lindsay, in reply, said the Portobello station was already 
being found insufficient for the purpose for which it was 
intended, and whoever succeeded him as convener of the 
Electricity Committee would have to find means for im- 






ee 


mensely increasing the production. The dema; 


about equal to the supply, and before long oul in Just 
the supply. They were taking steps to provide an additie™ 
generator at the station. Councillor Baxter \po “y= 
health of the officials, and said people outside { it & 
£100,000 a year were drawing salaries twice as i 
some of the officials who were dealing with ine” 24 


The Council of = re Cast Iron Resear 
has appointed Mr. J. PEARCE to the post 
succession to Dr. Madey Longmuir, and he 
duties on February Ist. Mr. Pearce received 
and is a graduate of, the University of Birm; 
subsequently went through an apprenticeship 


Association 
“irector, in 
Ke up his 
raining at, 
sham, and 


works of the British Westinghouse Co. (now th pac B.. 
Vickers Electrical Co., Ltd.). He has been sted: wits 
Mr. A. P. M. Fleming, C.B.E., in the develv > of ‘he 
research department of this concern. Jointly BF Ye 
ing, Mr. Pearce has written ‘‘ Research in } eg 


° > a 
recently-published study of the conduct of sci research 


and its utilisation in industrial processes. D g a large 
part of 1923 he visited the United States and Canada, spending 
a considerable time in the Pittsburgh area, and has olen 
travelled extensively on the Continent. Mr. Fle tcher 
M.I.Mech.E., who has been appointed consultant to th, 
Association, will take special care of the pra side of 
cast and malleable iron research and will d With the 
problem directly associated with the practice of mbers. 
Hammersmith Corporation Electricity Comn recom- 


mends that Mr. R. A. Potuey be appointed re; 


> engineer, 
at a salary of £408 per annum. 


The senior staff of CALLENDER’s CABLE & ConsticTion Co 
Lrp., held their annual dinner at the Engineers’ Club on 
Friday last. Mr. Howard Foulds, the secretary the com 
pany, was in the chair, supported by Sir ‘Lom Callender. 
J.P., the guest of the evening, Mr. Theodor Petersen, Mr 
Charles Pipkin, and Mr. P. VY. Hunter, the joint managers 
and all the principal members of the London staff and 
several from the provinces. Mr. Theodor Petersen, who 


proposed Sir Tom Callender’s health, referred to the very 
long and important association of Sir Tom with the electrical 
industry, and the affection and regard in which he was held 
by the whole of his staff, a sentiment which was vociferously 
applauded. Sir Tom Callender, acknowledging the toast, 
referred to the long association—nearly thirty years—of Mr. 
Petersen with the firm, and expressed his satisfaction at the 
support he had received from the staff during the long and, 
at times, anxious and troublesome periods through which th 
company had passed. The bulk of the evening was occupied 
with an excellent musical programme, under the direction 
of Mr. Robert Mulvey. 

Obituary.—Mr. G. SuHears.—The death took place on Janu- 
ary llth of Mr. George Shears, head of the firm of George 


Shears & Sons, Ltd., electrical engineers, Oxford Road, 
Bournemouth. 
Mr. G. W. Kipp.—We regret to learn of the death of Mr. 


George Watson Kidd, chairman of the board of directors of 
the Hart Accumulator Co., Ltd., of Stratford, London, who 


passed away suddenly on the afternoon of Tuesday, January 
22nd, at his Wanstead home, ‘‘ Taymouth,”’ St. Mary's 
Avenue. 


Will.—The late Sir H. Bapinaton Smita left £62,852 gross 
and £55,084 net personalty. 





New Companies Registered. 


Bury Lighting and Heating Co., Ltd. (195, 137). 
—— Registered January 17th. Capital, £1,000 in & 
carry on the business of heating, lighting, and ventilating Fa nee 
by steam, gas, electricity or otherwise, founders, engineers, build: - 
tors, metallurgists, carriers, chemical manufacturers, chemists, dr sts, a&e 
The first directors are ithgow, 54, Hardman Street, Bury 
manager; H. Greenhalgh, 67, Last Street, Bury, engineer's d 
Secretary : H. Greenhalgh. Registered office: 9, Elton Road, Bury 

Art Lamp Shade Co., Ltd. (195,136).—Private company. 


Registered January 17th. Capital £300 in £1 shares. To 


Private 
es. To 


business of manufacturers of, and dealers in, shad *s for electri 
lamps, fittings and ornaments, pedestals, tabl chairs, and furnit 
makers, &c. The first directors ar H HHatiie ld, * Kilcragge Canve 
Island, caterer; A Szarvas, 7, Beaumont Crescent, est | gton 
builders’ merchant; R. Brosan, 7, Beaumont Crescent, West K ngton, 
architect; M. Hartfield, ** Kilcraggan,"’ Canvey Island, caterer. licitors 


Engall & Crane, 26, Bedford Row, W.C.1, 


Cork Radio Co., Ltd.—Private company. R« 


in Dublin January 17th. Capital, £100 in £1 shares. To join her 
persons, firms, or corporations in acquiring from the Postmaster-Ger i the 
Irish Free State a licence for the erection, sestablishment, and ation 
af stations as a public utility service for broadcasting and wir Se The 
subscribers (each with one share) are:—Hugo Victor Flinn, ‘ een, 


Rushbrook, Co. Cork, electrical engineer; Thomas Patrick Dowd 4, Alex- 
ander Terrace, Cork, butter merchant. The first directors are :—H Flinn 
(secretary) and E. O'Neill. Registered office: 50, South Mall, ¢ 






Cark and District Electricity Co., Ltd. (195,201).—Pn- 
vate company. Capital, £1,500 in £1 shares. To adopt an agree t with 

E. Stringer, liquidator for and on behalf of the Cark an istrict 
Electric Supply Co., Ltd., and to develop and turn to account tt asiness 
of generators and suppliers of electricity formerly carried on’ b e sal 
company at Cark, Flookburgh, Allithwaite, and elsewhere. The permanent 
directors are :—E. Cox-Walker, ‘‘ Meadowfield,”” Darlington, electr engl 
neer; F. S. Wrightson, “Waterloo Cottage, Bolton-le-Sands, estat gent 
Qualification, £50. Remuneration as fixed by. the company. Secretar F. > 
Wrightson. Solicitor: A. C. Kent, 176, Victoria Strect, Westminster, 5.W4 
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Official Returns of Electrical 
Companies. 


—P: l filed of 
, ical Co. (1922), Ltd.—Particulars 
Wostesele Electrica d 2 d;.! h, 1923, charged on the com- 
cm ak - and property, present # future, 
at} —— t of the present issue being £4,400. 


the af 
gl, t 


including uncalled 


‘< Turner & Co. (Manchester), Ltd.—Mortgage dated 
+ 1924, to secure £250 and further advances, not exceeding in 
- f on certain land and premises at Blackley, Manchester, 
(00 : 610 and £500 owing to the company. Holder: Miss H. M. 
tion Street, Manchester. 


y rent « 


sl, Cory 


Wholesale Equipments, Ltd.—Debenture dated Decem- 

1923 secure £1,804 3s. 2d,, charged on the company's under- 
— j pro vy, present and future, including uncalled capital. Holders : 
cing Ooo Coy Ltd., 47, St. Mary Street, Cardiff. 


ty of Carlisle Electric Tramways Co., Ltd.—Satisfac- 
cit ecember Bist, 1923, of charge by way of trust deed dated 
‘14, securing £20,000 6 per cent. second debentures. 


shire Electrical Accessories Co., Ltd.—Satisfac- 
Stallords “ December 2Ist, 1923, of debenture dated July 29th, 1921, 


bitsh Wireless Supply Co., Ltd.—L. Nicholson, of 15, 


Leeds, ceased to act as receiver on January 12th, 1924. 


> > on 

dele raph Co., Ltd. (6,338c).—Return dated 
astern grapt £7,000,000 in £5,000,000 ordinary stock and 
+ 000 pr ce stock All stock taken up. 2£7,000,000 paid Mortgages 
charges, £2,000,000. 


36,683c ).— 
c and European Telegraph Co., Ltd. (36,6 
ie ember Sor, 1923 frapt £100,000 in £10 shares All 

£4 per share called up. £40,000 paid. Mortgages and 
ges, £66 nL 


White, Jacoby & Co., Ltd. (52,494).—Return dated 
November 21 1923.” Capital, £7,500 in £1 shares. 5,794 shares ,taken up. 
“47 paid. £2 357 considered as paid. Mortgages and charges, £1,500 


Electric Supply So of Victoria, Ltd. (66,059).—Return 
i Octobe Qoth, Capital, £325,000 in 175,000 preference and 
, shares ra "el each. 175,000 preference and 125,000 ordinary 
up. £50,007 paid. £249,993 considered as paid. 
, £91,318. 


ordinar 
‘ - Leon Mortgages 


Western Electric Distributing Corporation, Ltd. (79,057). 
R ¢ October llth, 1923. Capital, £100,000 in 30,000 preference 
50,000 or ry shares of £1 each. All shares taken up. £1 per share 
d up on 14 245 preference and 31,538 ordinary; 15s. per share on 35,755 
rence and 2s. Gd = share on 18,462 ordinary sharns 774,432 paid, 
ng £475 iwrrears. Mortgages and charges, nil. 


Implitico, Ltd. (198.160).—Return dated December 27th, 
3 apital, £3,000 in 21 shares All shares taken up. £3,000 paid. Mort- 


gages and charges, nil. 


Electrical Power Engineering Co. (Birmingham), Ltd. 

—Return dated November 9th, 1922 (filed August 22nd, 1923). Capital, 

i ry in £1 shares. 1,945 shares taken up. £600 paid. £1,345 considered 
paid. Mortgages and charges, nil 


Mansfield and District Tramways, Ltd. (91,130).—Return 
ated March 13th (filed October 12th), 1923. C apital, £180,000 in 80,000 prefer- 
ence and 100,000 ordinary shares of £1 cach. 77,000 preference and 33,336 

nary shares taken up. £66,111 paid on 59,767 preference and 6,344 

nary shares. £44,225 considered as paid on the remainder. Mortgages 

charges, £88,235. 


Southern Brazil Electric Co., Ltd. (127,856).—Return 
ted December 5th, 1923. Capital, £507,800 in 650,000 ordinary shares of 
is. each and 182,800 10 per cent. cum. preference shares of £1 each. All 
stares taken up. £3 10s. paid on 7 ordinary shares. £507,796 10s. con- 
fered as paid on the remainder. Mortgages and charges, £679,950 
Electric and General Investment Co., Ltd. (31,506).— 
Return Gan | July 23rd, 1923. Capital, £201,500 in 19,900 preference and 
resund ord vy shares of £5 each and 40,000 deferred shares of 1s. each. All 
” p. £5 per share called up on the preference, £1 per share 


. and Is A share on the deferred shares. £121,500 paid. 
charges, £18,80. 


rer & Co. Minndiesteat. Ltd.—Satisfaction in full 


1924, of debentures dated August 31st, 1923, securing £100. 


wi inscombe Electric Light and Power Co., Ltd.—Deben- 
ed January 14th, 1924, to secure £2,000, charged on the company's 
property, present and future, including uncalled and unpaid 
Westminster Bank, Ltd. 








City Notes. 


The net profits for 1922-28 of the Société 

French Electri- des Exploitations Electriques amounted to 
tal Companies. 1,394,747 fr. Dividend of 17.50 fr. per 

share and 21.25 fr. per founders’ share. 

\traordinary general meeting of the Force Motrice 
e d’Aspe it was decided to double its capital of 
by the issue of 40,000 250-fr. shares at the dis- 
tetion of the board of management. The board also has 


re mty to issue bonds to the extent of 24 times the capital 
shares issued. 


After at 
Meeting « 
t Lumie 
*Xtraordiy 
capital f) 


} 
ei 


10 O00. 


roving the accounts for the year 1922-3 the general 
the shareholders of the Société Artésienne de Force 

voted a dividend of 60 fr. per share. Later, an 
ry meeting authorised the raising of the company’s 
n 8,000,000 to 24,000,000 fr. by the issue of 32,000 


500-fr. shares reserved preferentially to the old shareholders in 
the ratio of two new shares to each one old share, the balance 
being distributed in proportion to present holdings. 

The ordinary meeting of the Sud LElectrique passed the 
accounts for 1922-3 closed on June 30th last, the profit 
balance being 2,093,781 fr., exclusive of 137,336 fr. brought 
forward. After making the usual provisions the dividend 
was fixed at 18.66 fr. gross per nominative share and 17.375 fr. 
per share to bearer. The year was characterised by unusual 
and continuous lack of water in the River Vis, cn which the 
company’s Madiéres station is situated. The drought, which 
was abnormal, lasted throughout the summer of 1922 and -ex- 
tended throughout the whole of the Cevennes district. The 
result for this district and this station was a fall of 
nearly 35 per cent., or about 5,000,000 kWh, compared with 
the hydraulic production of a normal year. The station had 
in consequence to obtain extraneous current at much 
greater cost. Nevertheless, the growth of business had com- 
pensated for the temporary lack of water-generated energy, 
the increase on the year having totalled 90,922 fr., which had 
allowed of a dividend of 8 per cent., equal to that of the 
foregoing year, at the same time inc reas ing the reserves. The 
company had decided to double the power of the Avignon 
reserve station by installing internal combustion engines, and, 
on the other hand, the Société Nimoise, in conjunction with 

it, had resolved to install at Nimes an. identical station of 
3.000 h.p. capacity. The second 1,500-h.p. set at the 
Avignon station was started on December, 1922; those at the 
Nimes station had only been started since the close of the 
working year, one in July, 1923 and the other in September. 
The company had had under consideration the provision 
of fresh sources of energy to cope with the growing calls of 
consumers for light and power. It had sold to the Société des 
Forces Motrices de la Vis the water eee which it possessed 
above the present Madiéres station. The latter company had 
increased its capital, in which the Sud Electrique had taken 
a share. 

The increase of the capital from 60,000,000 to 70,000,000 fr. 
of the Compagnie Electro-Mécanique was sanctioned at an 
extraordinary meeting held in December. The new shares are 
of 500 fr., with 50 fr. premium. Approval was given to the 
agre ement come to between the company and the Westing- 
house Electric and Manufacturing Co. and the Westinghouse 
International Co., whereby the two American companies 
grant an exclusive licence, for a limited period, to the 
Electro-Mécanique Co. to utilise the Westinghouse material 
in France and its colonies and dependencies. This agreement 
pnts an end to the operations of the two other French com- 
panies handling the American materials. 

The result of the year’s working to June 16th last of the 
Société Générale d’Entreprises showed net profits of 
3,388,602 fr., from which a dividend of 10 per cent., or”25 fr., 
was distributed. 


Sunderland District Electric Tramways, Ltd.—According 
to the Financial Times the accounts to October 3lst show a 
profit of £13,933, making available, less interest on prior lien 
bonds and first mortgage debentures, and including £1,500 
brought forward, £8,171. Dividend, 5 per cent. on non-cumu- 
lative 12 per cent. preference shares; £1,156 carried forward. 


Traction and Power Securities Co.—Net revenue for 1923 
£40,736, plus £15,218 brought forward. After putting £5,000 
to reserve and paymg a total of 8s. 6d. per share, free of 
tax, £14,655 remains to be carried forward subject to Cor- 
poration profits tax. The £8 shares are to be divided into 
£5 of preference stock and £3 of ordinary stock in units 


of £1. 


Power Secyrities Corporation.—The accounts for the 
period October, 1922, to December, 1923, show gross income 
of £85,535, and the available balance is £65,223. After meet- 
ing the preference dividend, putting £15,894 to reserve, and 
paying 6 per cent. per annum, less tax, £4,099 remains to be 
carried forward. 


Allen, West & Co., Ltd.—In the report published in our 
last issue, it was stated that the concern’s subsidiary com- 
panies brought in orders to the value of £12,000. This was 


an error, the correct amount being ten times as great, namely, 
£120,000. 


Canadian General Electric Co., Ltd.—Dividend of } per 


cent. on the common stock for the half-year ending February 
14th. 


Montreal Light, Heat & Power Consolidated Co.—Divi- 
dend on common shares of 1} per cent. for the quarter ending 
January 31st. 


Western Union Telegraph Co.—Dividend of 1} per cent. 


for the December quarter, making 7 per cent. for the year 
1923. 


Tottenham District Light, Heat, and Power Co.—Divi- 
dends of 8 per cent. per annum on the ‘‘A”’ stock, and 64 
per cent. per annum on the “‘ B "’ stock. 
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Stocks and Shares. 


MonpDay MORNING 


Stock Exchange markets cannot be said to have recovered 
from the remarkable surprise which they encountered upon 
the publishing of the Labour Cabinet’s composition. The 
previous flatness and depression gave place to a sudden revul 
sion of sentiment upon consideration of the unexpectedly 
sound character of the new Government. People who had 
been storing up their money in deposit accounts were amongst 
the first to run with it to the Stock Exchange in order to 
seek permanent investments that pay well on the money. 
There was none ‘too much floating supply in any of the 
markets, and the consequence has been such a volte face, in 
the general Stock Exchange conditions, as the City has not 
witnessed for many years past. Prices have recovered sub- 
stantially from the low levels at which they were standing, 
and those who sold on fears of what a Labour Government 
might do are anxiously looking for new channels into which 
they can turn their cash. 

Markets connected with electricity have not moved as much 
as some of the others, for the simple reason that they were 
less affected by the slump than most departments round the 
Stock Exchange. Investors did not sell their electricity supply 
shares, at any rate to any noticeable extent, and what shares 
did come in—causing the dulness to which reference has been 
made during the past two or three weeks—were welcomed by 
the dealers who had been on the look-out for an opportunity 
to obtain shares with which to supply buyers who had effected 
previous purchases. The cable group went out of favour, but 
is now rapidly recovering its losses, while in the Home Rail- 
way market the rally in Underground stocks has served to lift 
the Underground Income Bonds to a record level. 

These last-named now stand at 102 and the company’s shares 
are correspondingly higher. The £10 shares put on 7s. 6d., 
and the “A” gained a shilling. Metropolitans are no less 
than 44 up; the dividend declaration due on Thursday in this 
week is expected to make 4 per cent. for the full year 1923; 
for 1922 the rate was 34 per cent. Districts are 3 points to 
the good at 554. 

Home Railway prior-charge stocks are equally in the ascend- 
ant. The two newly-issued 4} per cent. debentures, referred 
to in this column a week ago, have risen from 34 discount to 
2 discount, or 934 for the fully-paid stocks. Both of them, 
City and South London and London Electric, are fully guaran- 
teed by the British Government. Metropolitan District first 
preference has advanced to 68}; East London ** B ”’ debenture 
is better at 664; and the same company’s third- debenture at 
254 shows a point gain. 

Few changes ripple the quietude of the market for electricity 
supply shares. City Lights, after their rise to 50s. and re- 
action to 42s., are now 2}. Bromptons firmed up to 38s. ; 
Londons to 44. Tokyo Electric Sixes are 834. General Elec- 
tric 7 per cent. debenture is better at 1044. British Thomson- 
Houston preference at 21s. 3d. show a sixpenny advance. The 
new Tata Power first debentures have recovered to 93 in com- 
pany with the general rise in Government stocks. Edison 
Swan 5 per cent. debenture, upon a moderate . demand, 
gained 2 points at 72}. At this price the yield on the money 
is still very fair at £6 18s. per cent., but there is not much 
stock obtainable. 

Eastern Telegraph ordinary is 8 up; Eastern Extensions 
and Westerns are 7s. 6d. and 5s. higher respectively. Great 
Northerns put on 5s. The market has changed so completely 
that dealers in the House are humorously complaining of 
bemg caught out, and finding themselves landed in loss as a 
consequence. Anglo-American preferred and deferred are 
both quoted ex dividend. The wireless group is a little 
harder, although Marconi's are not quotably altered. 

British Columbia Electric Railway stocks continue to reflect 
the excellent dividend announcement; the deferred is 3 up and 
the other three issues are all stronger. Brazilian Tractions 
at 53 are better, and ex the usual quarterly dividend of a 
dollar. Other Brazilians are firming up. Rio Tramways firsts 
rose 2 to 824. Dollar stocks of Canadian and American domicile 
are fortified by the U.S. rate of exchange, in spite of the little 
ay in the value of the pound sterling. Montreal Light and 

ower put on 5 points at 1724. Mexicans also are stronger, 
Mexican Light and Power firsts being 4 higher at 634 and the 
seconds a point to the good at 76. 

_ In _the manufacturing group the feature is a rise of 3s. 9d. 
in British Aluminium ordinary to Qls. 3d. Metropolitan 
Vickers preference strengthened to 50s.. and Henleys to the 
same figure. Babcock & Wilcox are the turn better at 45s. 
chives io’ Sriloate, Gf thibtaaronr ee re 

Mi t 8 sympathy with general 
Stock. Exchange conditions. Even the rubber share list is a 
— bompas there being some idea of the material rallying 
f present price of 1s. 2d. per lb. Business all round 
is better and the public are taking a more lively interest in 
the purchase of stocks and shares than has been the case since 
the announcement of the General Election. 


Dividend, Price 
Nom, ———. Jan 
& 1991. 1929. = i923, 
Br rx ptcn Ordinary = ans 1 1 (61 
Obaring Cross Ordinary... ... 6 9 143 14 
do, do, do. 44 Pref. 6 a 4 : 
Chelsea exe oxo exe 1 6 WW 8 
Cityof London .. 0 see 1 Mw Bb 2 
do. do. 6%Pref, .. 1 6 6 22 
County of Uondon ... eve exe 1 8 10 l 
do. do. 6%Pref,. .. 1 6 6 22 
Eamundson’s Ordinary ... ove 8 Nil 7 3 
“+g! do, Chae as w 6 ia. 6 44 
Kensington Ordinary... ooo 10 19 108 
London Electric ... eco exo 8 4 Wo 44 
do. do. 6%Pref. ... 6 6 66 54 
Metropolitan -“ ™- 1 7 8&8 13 
do. 44% Pref... a0 1 “a 4 17/- 
Newcastle-on-Tyne Ordinary ... 1 Nil @ 16/ 
. 65 % Pref. ... i 6 66 15/6 
do. 1% Pret, ... 1 ee... 22,65 
Notting Hill6% Pref. .. ose 10 6 6 94 
North Met, Elec.6% Pref. ... 1 6 6 22/. 
Urban Ordinary... ese oxo 1 Nil — 17/3 
do, 6% Pref, .. 1 a 66 17/6 
St. James’ and Pall Mall - 6 12 14% 113 
South London ob ose 1 ze . li. 
Sout Metropolitan Pref. om 1 7 7 24/6 
Westminster Ordinary ..  ... 6 ww 10 
Whitehal! Elec, Invst., 74% Pf, 1 nth 19/9 
Home Ralzs. 
Central London Ord, Assented Stock 4 4 1h 
Metropolitan on an * 2 88 764 
do. District ... ove " 1 8 654 
Underground Electric Ordinary 10 Nil Nil 3s 
do. do. “A”... 1 Wil Nil 8/6 
ac, do. Income Bonds 4 6 102 
TELEGRAPHS AND TELEPHONES, 
Anglo-A o. Tel. Pref, ... ~~ Stock 6 6 102xd 
do. Del. uw oe " 1 84/6 92' x. 
Ciile Telephone ... ove 6 6 6 53 
Caba Sub. Ord. an * te 10 . 9 1k 
Eastern Extension exo ese 10 10 «6110 16 
Eastern Tel, Ord... ..  ... Stock 10 10 1655 
Globe Tel. and T. Ord, ... on 1 60 164 
a. @s -Tahw wo 10 6 6 102 
Great Northern Tel,__... eso 10lUMKOD asi 
Indo-European .. ses ane 3% Wi 7 824 
Masset - a «a mo 6% 16 oF 
Oriental Telephone Ord. om i wi | 
United R. Plate Tel. ... oo 5 8 8 64 
West India and Panama on 10 «(Nil Nil - 
Western Telegraph on one 1 Ww WwW 16 


Anglo-Arg, Trams, 


do. 
do, 


do. 
do. 


a 
Share List of Electrical Companies, 


Home Exzornicrry Companies, 


HoMs AND FOREIGN Trams, &0. 


First Pret, 
2nd Pref. 
5% Deb, 


British Blectric Traction Ord, 


do, 
Brasil Traction 


6% Pret. 


Brit. Columbia Bleo. Rly. Pos. 


do, 
do, 
do. 


do, 
do. 
do, 


Preferred 
Deferred 
Deb, 


Lond. & Sub. Trac. 5 % Pref, 


London United Tram. Deb. 
Mexico Trams.65% Bonds 
6% Bonds 
Mexican Light Common 


do. 


Babcock & Wilcox 


British Aluminium Ord, 
British Insulated Ord, ... 
Callenders ... .. 


do. 64 Pret, 


Crompton Ord, ... 
Edison-Swan ese 
5% Deb. 
Electric Construction 
English Electric ... 
Pret. 


do. do, 


do. do. 
Gen. Elec. Pref. ... 
do. Ord os 
Henley ooo oe 
do; 44 Pret. ... 


India-Rubber ooo 


Met.-Viokers Pref, 
Siemens Ord. 


lst Bonds 


Telegraph Con, ... 


6 
6 
Btock 


15113. 
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The Condition of the Electrical Industry 
in Italy. 





By Major J. 


S. BARNES. 





For the following information the writer is chiefly in- 
debted to Commendatore D. Civita, Director of the 
Italian Electrical Trades Association ; to Commendatore 
Alberto Lodolo, of the Credito Italiano; and to the 
American Commercial Attaché in Rome, Mr. MacLean, 
whose bulletin on ‘‘ Electrical Equipment in Italy,”’ 
published by the American Bureau of Foreign and 
Domestic Commerce, has been largely quoted and para- 


phrased. 

Italy’s lack of coal and oil, together with her large 
resources in water power, has stimulated the use of 
dectricity throughout the peninsula. Her industries 
chiefly depend on a cheap and abundant supply of elec- 
trie power. A great number of new hydro-electric plants 
are in course of construction, for the demand for elec- 
irisity, which is likely to continue on the increase for 
ome time to come, considerably exceeds the supply. 

According to the latest statistics, hydro-electric 
development in Italy had reached by the end of 1922 a 
total capacity of 1,594,969 kW installed, with a total 
potential output of at least 5,000,000,000 kilowatt-hours. 
About eight-tenths of this is utilised for industrial pur- 
poses. The development since the war-has been remark- 
ably rapid, and the last year has shown a further notable 
increase. It is conservatively calculated that by 1928, 
2,400,000 water horse-power will have been harnessed. 
To this must be added 395,108 kW from thermic plant 
already installed. 

This widespread use of electricity in Italy has natur- 
ally given rise to a demand for electrical machinery and 
equipment, which has increased in the same proportion 
as the consumption of power. 

Before the war, the greater portion of this machinery 
was supplied by German firms, notably by the A. E. G. 
and Siemens Schuckert. Now there are few classes of elec- 
trical goods not being manufactured in Italy, and the 
output is steadily increasing. Nevertheless, Italy repre- 
sents still a good market for electrical equipment pro- 
vided price competition can be met. 

No separate statistics are available for the manufac- 
turers of electrical goods, for the electrical industry is 
included among the other engineering trades, which re- 
present a capital investment of over £17,000,000 (calcu- 
lated at the exchange of 100 lire to the £1 sterling), and 
give employment to over 400,000 workers. The percent- 
age of this total represented by the electrical industry 
is considerable; and at the present time the principal 
factories concerned are working practically to eapacity. 

The local industry produces generators and motors of 
every type. Switchboard material for central power 
and distributing stations and power-transmission 
material is all manufactured in Italy, and local produc- 
tion supplies most of the demand. Certain switchboard 
material is, however, of American or German manufac- 
ture. Alternators have been built in Italy up to a capa- 
city of 1 ore than 15,000 h.p. Three-phase electric loco- 
motives for use on the railways, which are being electri 
fed as rapidly as funds will permit (Italy has already 
several b::ndred miles of electrified railway, notably the 
main line section, Mont Cenis-Turin-Genoa), are nearly 
all manufactured locally. These locomotives have direct- 
connected motors with power applied to all of the 
wheels, end are designed to maintain a speed of 19 
miles per hour when hauling trains of 500 tons on the 
aaevtont rades. The line materials are generally Italian 

& American. The problem of adopting a standard fre- 
quency, which would make possible an exchange of cur- 
rent between all the various plants, is now receiving 


special attention. At present 46 per cent. of the current 
used has a frequency of 42 cycles, 41 per cent. a fre- 
quency of 50 cycles, 3 per vent. of 45 cycles, and 10 per 
cent. is direct current. The electrified State railways have 
been using a frequency of 16 cycles, necessitating the 
construction of special plant. It appears, however, to 
be the intention of the Government either to install 
machinery for converting the normal industrial cur- 
rent or to adopt an industrial frequency. 

Among the chief firms in Italy manufacturing elec- 
trical equipment are the following :— The Tecnomasio 
Italiano Brown,- Boveri, a subsidiary of the Swiss 
Brown, Boveri; Nicola Romeo & Co. ; the Societa’ Franco 
Tosi, now controlled by American capital; Riva, Ltd., 
who manufacture water turbines; Magrini, Ltd., who 
specialise in switchboard equipment; Hensenberger, 
Ltd., of Monza, and the Societa Italiana Accumulatori 
Elettrici (batteries); Ercole Marelli & Co., and V. Tedes- 
chi & Co. (electric wire and cables). 

Imports are largely confined to special machinery, 
such as special rheostats, multiple speed motors, and 
3,000 revolutions per minute alternators for use in con- 
nection with steam turbines. The import of incandes- 
cent lamps into Italy has also been large, for the local 
industry hitherto has found it difficult te meet foreign 
competition. But it has lately been decided to’ increase 
the tariff on this class of goods in order to stimulate 
the home trade. German Bosch magnetos are largely 
imported. 

Another important line of goods which finds a ready 
market in Italy, since here the latter cannot supply her 
own requirements, is measuring instruments. In 1922, 
meters valued at more than 17,000,000 lire were pur- 
chased from abroad. The same is true of prepared 
carbon and graphite for electrical use, imports having 
totalled more than 10,000,000 lire in 1922. Imports of 
porcelain insulators were also heavy, and there is a 
considerable market for the better class of lighting fix- 
tures, only the cheaper and less artistic kinds being pro- 
duced in Italy or imported from Germany. 

Electrical machinery in Italy is not standardised to 
the same extent as in other countries; and Italian engi- 
needs frequently prefer to draw up their own specifica- 
tions, embodying their own ideas, instead of accepting 
standard types. This should be borne in mind by those 
who hope to enter the Italian market. Manufacturers 
should also follow the example of German firms and 
quote prices in Italian lire. 

Besides holding their own in the home market in the 
majority of lines, Italian firms are gradually creating 
un important export trade. In 1922 over 47,000,000 
lire of electrical machinery was exported; and if we 
consider that the manufacture of electrical equipment 
in Italy is a comparatively new industry, which is 
obliged to face the keenest sort of competition, the show- 
ing made is very creditable. 


Italy’s Foreign Trade in Electrical Material. 


Quantity, 
Quintals. 


14,016 
6,198 
10,257 
329 


IMPORTS. 


Electric generators and motors : 
Without collector commutators 
With collector commutators 

Static electric transformers 

a 38 a bon fe 

Magn ae al 209 

Telephone and telegraph apparatus ste 1,497 

Electrical apparatus not specified and 
parts thereof... 10,514 

Ammeters and other electrical measur- 
ing instruments, excluding meters.. 148 

Meters tes jd i al me 5,476 


11,234,057 
18,067,246 


1,152,605 
17,416,508 
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1922. 
IMPORTS. ‘ Quantity, Value, 


p Quintals. Lire. 
Prepared carbon and graphite: 


For electric furnaces and electrodes 24,163 9,950,744 
For lamps, batteries, and brushes 
with metallic accessories... N 101 404,284 
Other tin 751 758,627 
Insulators of earthenware, porcelain, ke.: 
Plain : 
White ... io = 8,913 4,202,298 
Coloured or decorated ae 344 318,823 
With accessories of metal or other 
material : 
White . oat aed 513 301,468 
Coloured or decorated a = 2,231 1,620,335 
Insulators of glass a nae dea 4,671 1,410,710 
Electric lamps: 
Up to 35 grams as = ..- 7,873,277 23,790,968 
130,000 
From 35 to 70 grams be ... 6,399,855 97 825,796 
175,940 
Weighing more than 70 grams ... 199,744 8,240,689 
52,260 
Copper wire : 
Round a das + di a 586 734,274 
Other form Ree 4] 75,671 
Varnished, tinned or nickelled .... 405 495,103 
Gilded or ‘silvered i idk ae 174 1,293,614 
Copper cables and cords ioe. “hi 8 14,541 
Insulated wires and cords: 
Formed of wires amy a diameter 
greater than 0.5 mm. . 483 854,569 
Formed of wires having a diameter 
of 0.5 mm. or less ... i an = 853,286 


Insulated cables protected with metal- 
lic material, including submarine cables: 
Formed of wires having a diameter 
greater than 0.5 mm. 1,895 1,453,469 
Formed of wires having a diameter of 
of 0.5 mm. or less ... ee by 7 12,014 


EXPorts. 160,670,737 
Electric generators and motors: 
Without collector commutators... 392 2,132,494 
With collector commutators . 18,640,026 
Static electric transformers. me 552,018 
Batteries... oe ee Ee ro 9,325 2,807,528 
Magnetos... a { 2,037,231 
Telephone and telegraph a appé sratus 52 1,951,028 
Electrical apparatus not specified and . 
parts thereof ... te 3,085 5,349,648 
Ammeters and other electrical measur- 
ing instruments, excluding meters 63,892 
Meters a $i at 119,59 
Prepared carbon and graphite : 
For electric furnaces and electrodes 37 209,183 
For lamps, batteries and brushes 
with metallic accessories ... x 7,050 
Other ae ; aes aie se 12,004 
Insulators of earthenware, porcelain, 
&e. : 
Plain : 
White : _ 136 174,180 
Coloured or decorated : i 2 3,000 
With accessories of metal or other material : 

Coloured or decorated : 

White ... sane = a 698 1,418,371 
Insulators of glass sak sai keke 2 5,069 
Electric lamps : 

Up to 35 grams oe a mE 35,436 122,751 
From 35 to 70 grams i 40,497 160,770 
Weighing more than 70 grams = 165 4,460 
Copper wire : 
Round rae = i ie 2,137 2,082,068 
Other form ° x 20 37,637 
Varnished, tinned or nickelled : 56 47 660 

Gilded or silvered A ais 93 587 
Copper cables and cords ws ‘ie 2 427,051 
Insulated wires and cords: 

Formed of wires having a diameter 
greater than 0.5 mm. _... 3,625 4,607,234 
Formed of wires having a diameter 

of 0.5 mm. or less ... ; BB! 616,929 

Insulated cables protected with metal- 
lic material, including submarine 
cables : 

Formed of wires having a diameter 
greater than 0.5 mm. : 

Formed of wires having a diameter 
of 0.5 mm. or less 


47,137,765 
yranting the existence of a market for electrical 
equipment, the next question from the standpoint of a 


scantinteees 
British manufacturer, is that regardin 
conditions. It would be unwise to und 
importance of the Italian electrical ind 
strength of the position that has been aco 
market by German firms after years of 
and of profound study of the requirements of the 
Italian trade. Competition is decidedly keen, and vill 
continue to increase rather than to diminish. At the 
same time, if a sincere effort is made there would appear 
to be no reason why in certain lines, especially that of 
generators and motors, lighting fittings, insulators. and 
incandescent lamps. purchases in Great Britain should 
not be increased. The United States is doing a large 
trade in comparison with Great Britain, large by 
half in comparison. Although the high projective tariffs 
may make it difficult for foreign countries with a high 
exchange to compete favourably with Toca! 
where these are not sufficient for the ho: 
Great Britain which enjoys the most-favoured-nation 
clause should be able in many lines to hold her own 
against competitors enjoying no special advantages 

There is room, too, for the employment of British 
capital in Italy. The electrical industries in Italy are 
likely to continue to expand, and British capital would 
be welcomed to assist. The Italian workman is highly 
skilled and, although often slow, there is no harder or 
more sober worker. The general conditions of the 
country are excellent, and the commercial budget js 
Lalanced. The employment of British capital in 
Italy for the further development of the Italian 
electrical industries would be likely to be a safe and, 
with the lira tending to steady improvement in value 
a distinctly remunerative investment. 
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An American Super-Sensitive Microphone.—The perfec- 
ting of an electric ultra audible microphone, invented by Dr 
Phillips Thomas, which, it is claimed, will permit scientists 
to record sound vibrations that now are too rapid or too faint 
for the human ear to detect. has been annour 1 by the 
Westinghouse Electric and Manufacturing Co. According to 
Mr. S. M. Kintner, director of research for the Westinghous 
Co., in its experimental stage the microphone has been used 
successfully to transmit by radio telephony the highest notes 
of the voice, and of musical instruments which the ordinary 
transmitter and receiver reproduce as mere noises. Mr 
Kintner declared that the device had been perfected and sin- 
plified to a point at which it could be used by vessels at eea 
for picking up the warnings of fog horns or other sound wam- 
ings beyond the range of the human ear; in studying the 
finer sound vibrations of organs of the human body, such as 
the heart and brain; and in the realm of the entomologist 
who has tried in vain to pick up sounds known to be made 
by tiny insects, but inaudible to humans. 

‘With the new device, which will register sow f an in- 
finite number of vibrations, from 20,000 up, we wil! be able t 
reproduce and record, if not to hear, all the sounds of the 
earth of whic h heretofore we have remained in complete 
ignorance.”” Dr. Thomas’s device consists of a ring of insu 
lating material, on the inner side of which two 
trodes are set opposite. A high voltage is passed th: 
electrodes, producing a soft, purplish, glow discharge as it 
flows through the air between them. This light. it is claimed 
is highly sensitive to sound vibrations, flickering with the 
sounds and causing change in the flow of current which can be 
transmitted to rerroducing machines or recorded by « stylus.— 
Reuter (New York). 


The World Power Conference.—From the preliminar) 
announcement that has been issued regarding the nditions 
and privileges of membership of the World Power (conference 
that is to be held at Wembley from June 30th to July 12h 
we gather that official delegates appointed by the purticipat 
ing national committees are entitled to free membersiip. An! 
applicant is entitled (subject to the approval of the Executive 
Committee) to become a member of the Conference on pay 
ment of. £2, which will go toward the Conference expenses 
Members will receive a membership ticket which will entite 
them to free admission to the exhibition and the Conference 
Halls during the period of the Conference. Copies of the papers 
will be supplied to members at a nominal price. There Wl 
be a number of official tours to places and works in Great 
Britain, hydro-electric stations, &c., in Sweden, Norway, 
France,~Italy and Switzerland, after the Conferen: We 
recommend any of our readers who are interested in We 
arrangements to write to The Secretary of the Conference, at 
36, Kingsway, W.C.2, asking for copies of these and othe 
particulars. 


. 


A REP! 
Zealat 
Trade 
Depal 
Mr. 
forelg) 
heavy 
tons 
proces 
returt 
half ( 
mul lho 
June, 
and f 
three 
level | 





1, 1994, 
— 


COM petitiye 
stimate the 
‘TY, or the 
Ired in the 
tient effort. 
MS of the 
n, and will 
h. At the 
uld appear 
lly that of 
lators. and 
‘ain should 
Ng a large 
© large by 
tive tariffs 
“ith a high 
| products. 
demand, 
ired-nation 
d her own 
antages 
of British 
n Italy are 
vital would 
n is highly 
harder or 
ms of the 
budget js 
capital jn 
1e Italian 
safe and, 
in value, 


The perfec. 
ited by Dr 
It scientists 
r too faint 
ed by the 
cording to 
estinghous 
| been used 
hest notes 

» ordinary 

es. Mr 
1 and sim- 
ssels at 6ea 
und warn- 
idying the 
lv, such as 
tomologist 

be made 


of an in- 
he able te 
Is of the 
complete 

g of insu- 
ny elec- 
hrough the 
rge as it 
is claimed, 
with the 
ich can be 
stvlus.— 


miinary 
nditions 
nierence 
ily 12th 
purticipat 
ip. Any 
Executive 
on pay- 

x penses 
ll entitle 
ference 
papers 
ere Wi 

in Great 
Norway, 
‘ We 
d in the 
erence, af 


I other 








PepRUARY 1, 1924. 





THE ELECTRICAL REVIEW. 191 





——— 







British Trade in New Zealand. 


n the economic and commercial conditions of New 


eae » to July, 1923, by Mr. N. Elmslie, His Majesty's 
Trade Commissioner in Wellington, has been issued by the 
Departme: of Overseas Trade. HA tes 

quotes certain statistics of the Dominion’s 


Mr. Elinshie . sane 
foreign trade, which confirm the general opinion that the 
} s of goods that resulted from extensive importa- 


or ie 0) have been liquidated and that buying is now 
oroceedin on a normal scale, He points out that the monthly 
returns ( imports, which showed a rapid fall during the first 
half of the year 1921, and averaged about two and two-third 
million pounds during the 12 months from June, 1921, to 
June, 1922, expanded steadily during the latter half of 1922, 
and for the first six months of last year have averaged over 
three and a-half million pounds in spite of the lower general 


level of prices. 
Recovery of Purchasing Power. 

The monthly returns of exports are also of interest. The 
average figure for the first six months of 1921 was slightly over 
four and a-half million pounds; for the corresponding half of 
1922 it fell to rather under four and a-half million pounds, and 
for the first six months of this year a substantial rise to 5.2 
million pounds per month has been recorded. Bearing in 
mind that butter and cheese brought exceptionally high prices 
in 1921, and that heavy shipments of wool were made from 
accumulated stocks in 1922, it is very satisfactory to find so 
substantial an increase recorded for the first half of last year, 
when conditions were in every way more normal. 

The banking returns and the reports of production in the 
important pastoral industries, which are dealt with in later 
sections of the report, also show a welcome improvement, and 
support the hope that the difficulties of the post-war period 
have been so far overcome that a period of prosperity and 
steady trade expansion may be anticipated. 

It is satisfactory to learn that the Dominion is now buying 
on approximately the same scale as in 1914, and that nearly 
as large proportion of the imports comes from the United 
Kingdom as in the years immediately before the war. It is 
true that there is still a considerable quantity of goods obtained 
from foreign countries that could be supplied by the United 
Kingdom, but the greater part consists of lines in which 
foreign manufacturers have a well-established connection, or 
of goods of special design which suits the tastes and habits of 
New Zealand better than the standard products of the United 
Kingdom. This trade, says the Trade Commissioner, can be 
obtained only by manufacturers paying much closer attention 
to the market, adapting their designs to suit local require- 
ments, and organising their selling methods in order to meet 
foreign competition on equal terms 


A Strong Recommendation. 

The report points out that expansion of the total volume of 
New Zealand trade, resulting from the growth of the 
Dominion, and the consequent increase of its prosperity and 
purchasing power, will be a very important factor. Special 
attention 1s therefore devoted to describing the position of the 
chief producing industries. The result is sufficiently encour- 
aging to justify a strong recommendation to merchants and 
manufacturers to devote closer attention to the market. It is 
pointed out that competition is very keen and many foreign 
firms who obtained very profitable business in the Dominion 
during the war years are exerting themselves to retain their 
hold, but the preference given to British products by the Cus- 
toms tariff is so considerable, and the desire to purchase all 
requirements within the Empire is so genuine and strong, that 
if British firms will only take the trouble to establish personal 
touch with the market and show willingness to give the ser- 
vice that is asked, foreign competition can be successfully met. 


Hydro-Electric Development. 

The progress that has been made in the development of the 
Domir ns hydro-electric power has been recorded from time 
to timo in these columns. Mr. Elmslie mentions that the 
total expenditure during the financial year ended March 3ist 


was £150,247, and summarises the work done. 
The ike Coleridge power house has been brought up to 
the full capacity of the existing tunnel by the installation of 


two allitional generators of 3,000 kW each, making the total 
power .nstalled 12,000 kW. The load has grown rapidly, and 
has already reached 10,500 kW, and it has, therefore, been 
decided to proceed at once with further extensions which will 
necessitate a second tunnel and intake works. The proposed 
extensions will consist of two sets, each of 7,500 kW, with 
Provision for a third set to be added when necessary. Trans- 
mission lines have been completed to Ashburton and Timaru. 

The Hora Hora power house has been in operation through- 
out the year, the existing plant, 6,300 kW, is overloaded, and 
| is increasing in the Waikato. The Auckland Electric 
Power Board is also negotiating for a supply from Hora Hora 
m advance of the supply from Arapumi, which will not be 
availa e before 1928. An extension of two sets, each of 
2,000 } W, has been put in hand, and the transmission line to 
Auckland is under construction. 


three sets of 15,000 kW each at Arapuni. 
already been let for the construction of an access road, and 
specifications have been drawn up and issued for the construc- 
tion of the dam and headworks, while tenders for the power- 
house building and plant will be called shortly. 


No work has yet been done in the main plant at Waikare- 


moana, but as a small supply was urgently wanted at Wairoa 
the two exciter sets were installed and have been giving ser- 
vice since December, 1922. 
as to when work on the main plant will be commenced. 


No statement has yet been made 


The Mangahao plant is making substantial progress, the 


tunnels and headworks are well in hand, the power house is 
under construction, and it was hoped to commence installation 
of the machinery in Novembér. The Minister of Public 
Works has stated that he hopes to have the plant ready tto 
operate about next June. 
Marton, Dannevirke and Masterton are under construction, 
and surveys are being made for lines to Napier and Wanganui. 


Transmission lines to Wellington, 


It is proposed to proceed at once with the installation of 
Contracts have 


Dunedin City is extending the Waipori Falls station by 


the addition of a 3,000-kW set, and is making provision for 
the ultimate installation of three more such sets. The South- 
land Power Board is pushing on the Monowai scheme of two 
2,000-kW generators, with provision for extension by four 
additional sets. 
hand for a station of 4,500 kW on the Waiwakaiho River, and 
the Taranaki Power Board proposes to construct a small 
station of 1,500 kW at Tariki. 


The New Plymouth Borough has plans in 


Several smaller power stations are in hand, and preliminary 


investigations have been made of sources of power for Otago, 
Marlborough, Nelson and Westland. 


Altogether the Public Works Department are planning to 


spend well over a million pounds per year on hydro-electric 
power development and transmission during the next six or 
eight years 
power boards in each district. who make their own financial 
arrangements. 
prospect of very large orders for electrical machinery, plant 
and fittings, being placed during the next few years. 


Reticulation and distribution are undertaken by 


It will, therefore, be obvious that there is a 


Benefits of Preference. 
The report includes the usual analysis of imports by com- 
petitive and non-competitive classes, and gives tables showing 
the values of goods obtained from the more important sources 


of supply and the proportion of the Dominion’s trade secured 


by each. Tt is satisfactory to see that the United Kingdom 
continues to increase its share of the total trade, and that in 
the competitive group, which includes all the manufactured 
goods, has nearly regained the position held in 1914. The 
United States and Australia have largely lost the increased 
share of the trade that they obtained during the war, but 
Canada has held her position, and during the last half-year 
has increased her trade. There can be no doubt, says Mr. 
Elmslie, that the increased preference granted to the United 
Kingdom by the customs tariff of November, 1921, has been 
of material assistance in restoring the trade position, although 
it is still, perhaps, too early to judge its full effects. The 
report gives the following table, showing the total importa 
in the machinery class, together with the shares of the 
countries named :— 


Country of Origin. Competitive. 
19% 





1921 ’ 

United Kingdon £1,997,698 £1,761,339 
Australia - 165,444 82,005 
Canada . 124,208 97,330 
United States 1,241,118 626,371 
Japan 90,036 4,595 
Germany ; — 8,551 
Other countries 186,685 194,134 

Total £3 735,184 £2,769,325 


Tt will be seen from the above table that there has been a 
decrease in the total imports, and that the share of the United 
Kingdom has considerably increased, in connection with which 
the following table is of interest as showing the percentage 
shares of each of the principal competing countries: 


Country of Origin: 1921. 1922 


Percent. Percent. 
United Kingdom ... 63.5 63.6 
Australia 4.4 3.0 
Canada ; 3.3 3.5 
United States 33.2 22.6 
Japan al 0.5 0.2 
Other countries 5.1 7.1 

100.0 100.0 


The largest item in the machinery class is the electrical 
group. The values of imports of electrical machinery, acces- 
sories and appliances in 1921 and 1922 resnectively were: 
From the United Kingdom, £867,735 and £695,781; and from 
the United States £464,520 and £230,757. 
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(Abstract of paper read before the INSTITUTION OF AUTOMOBILE ENGINEERS.) 


ELectric lighting became fairly well established by 1910, and 
two years later the electric starter was being widely adopted 
by American car builders. The electric starter did not cap- 
ture the field without opposition, but its superior performance 
and the almost entire absence of personal trouble entailed very 
quickly caused the system to become firmly established. At 
present practically every vehicle made in Canada and America 
has a complete electric lighting and starting set as a matter of 
course, although in this country it is still quite usual to find 
small cars without starters, while electrically-equipped com- 
mercial vehicles are the exception rather than the rule. 

In its simplest form a lighting set may consist of lamps and 
a battery, an arrangement fitted on many cycles and combina- 
tions. The complete lighting set on modern lines consists of 
a shunt-wound direct-current generator driven by the engine 
and connected through an automatic charging switch to a 
battery of accumulators, in addition to lamps with their 
switches and cables. The connections are so arranged that 
when the dynamo is running below a certain speed the lamps 
are supplied from the battery alone; above that speed the 
dynamo furnishes the required current, plus a small surplus 
to keep the battery well charged. In some cases, however, 
the output of the dynamo is insufficient for this, so that when 
all the lights are on there is a small discharge from the 
battery. 

The simplest means of turning the engine is an electric 
motor, supplied from the lighting battery, the capacity of 
which is somewhat increased to cope with the extra duty. The 
large majority of starters drive directly on the flywheel 
through the medium of plain spur gears. A Bendix pinion is 
utilised to enable the gears to be free under normal conditions, 
but to engage automatically when current is switched on for 
starting. 

All but the cheapest cars are now fitted with electric starters, 
but they are not used on motor-cycle engines, although it is 
understood that experiments have been carried out by at least 
one maker; probably the extra weight and cost entailed will 
forbid their adoption. On commercial vehicles starters are 
not yet very common, although there are some signs that 
they’ are beginning to réceive the attention they deserve. 

Large engines, such as are ‘fitted in lorries and ‘buses, re- 
quire a considerable effort to start them, so that . powerful 
motors and large batteries are needed. On the other hand, 
their’ fuel consumption when running light is’ considerable, 
and on some services stops are frequent and of fairly long 
duration, and it is not at all unusual to see engines running 
idle for spells of ten or fifteen minutes while goods are being 
handled: If the light-load consumption of an engine be no 
more than a gallon hour, and the number of stops ten per 
day, of an average duration of but five minutes, on 300 work- 
ing days per annuni, the fuel cost will amount to approxi- 
mately £18. While this sum would pay handsomely for the 
interest on, and the upkeep of, a starter and battery, and for 
the extra size of dynamo required, there would be a further 
gain owing to the reduced carbonisation in the cylinders and 
to the lessened wear and tear of 250 hours’ running. It is 
during periods of light running that most of the oil is sucked 
up past the pistons, eventually to be carbonised and finally 
to be scraped out at considerable expense in direct labour and 
loss of service, and if this could be reduced the saving would 
probably be quite as much again as the figure mentioned. 

Objéetion may be raised that the ordinary lorry driver would 
not be able to look after a starting set, and that the parts 
would not stand up to the heayy work -and excessive vibra- 
tion to which they would be subjected. The author believes 
these objections to be without foundation, as a starter is 
much simpler and more robust than a magneto, as also is a 
dynamo, while the driver could be relied upon to look after 
an accessory that could save him-much hard physical work. 
Perhaps the weakest link in the chain would be the battery, 
but this would appear to be almost entirely a matter of cor- 
rect design’and good workmanship, coupled with reasonably 
careful attention. _ Modern batteries will stand the most 
brutal treatment, and as a few pounds weight would not be 
an insuperable objection on a lorry weighing several tons, it 
should be possible to meet the exacting requirements with 
success. 

The position with regard to standardisation is extrermely 
unsatisfactory, the fault lying to a great extent with car de- 
signers, who persist in demanding special types of machines, 
or ordinary machines i in some small detail. Possibly 
if the- manufacturers of the apparatus were to get together 
and mutually bind themselves to supply only certain patterns, 
car designers. would accept what they were offered. One 





manufacturer lists no less than 27 types of dynaino, plus seven 
types of dynamo combined with an ignition distributor, ang 
actually goes so far as to offer to design special ; 


; tterns upon 
demand. Probably the whole range for ordinary carg eoylq 
be covered by not more than four machines, usins armatures 
of two diameters built up in various lengths. As a cones. 


sion to the car designer it might be permissible to supply the 
four types with alternative end-plates for fla 


or stra 
fixing, in which case the range of eight types v | be ja 
than ample to meet all reasonable requirements. Strenuops 
efforts should be made by the manufacturers to persuade car 
designers to accept the flange mounting, in view of its tech 
nical superiority, and in course of time doubtless only four 


types would be required. In addition, it might be necessary 
to produce one or two extra-large machines for 


commercial 
work on ’buses, where many interior lights are needed, but 
there certainly need not be more than two patterns for such 
purposes. 

Exactly the same arguments apply witl regard to engine 
starters. At most three types would suffice, permitting fors 
time alternative mountings. Here, again, perhaps one extra- 
large machine would be required, though it by no means 
follows that the vehicle requiring the most lighting current 
will require also the largest starter. _ 

Car hghting is carried out at present in genera! at six and 
twelve volts. In America the six-volt system is in the ascend- 
ancy, but in this country and on the Continent it is more 
usual to use twelve volts on all but the smaller There 
are two principal reasons for the greater popularity of the 
lower voltage in America. On the one hand a three-ell 
battery is a little cheaper than a six-cell battery of equal 
effective capacity, while the smaller number of cells to look 
after appeals to the American driver; it is very much easier 
to make a satisfactory ignition coil to work at the lower volt- 
age; as a large proportion of American cars have coi! ignition 
this is a powerful argument. On the other hand, better results 
are obtained from the starter at the higher voltage, and this 
applies particularly in the case of the combined machine or 


dynamotor. As regards insulation, there is really nothing to 
choose between the two systems. For the lower voltage the 
lamp filaments are stronger, but the cables have to be heavier 
to carry the doubled current with the same voltage drop, this 
being a real consideration with the already heavy starter cable. 

Wiring may be completely insulated, with separate go and 
return leads, or on the earth-return system with one insulated 
lead and the circuit completed by way of the metallic portions 
of the car and any metal sheathing used on the cables. The 
twin-wire system is technically superior, but the earth-return 
system is slightly cheaper, which doubtless accounts for its 
popularity in America. The risk of short-circuits and break- 
downs through defective insulation or chafed cables is much 
greater with the single-wire system, and troubles may arise 
through poor contacts in the earth circuit. Were coil 
ignition is used the ignition circuits are on the single-wire 


system, and this may be an argument in favour of sdopting 
the earth-return throughout; the author would prefer rather 
to change the ignition to a twin-wire system and retain this 
for lighting also. All things considered, the twin-wite 1s the 
better system, but the other can be made satisfactory if well 


carried out; and may be used when cost is of importance 
Certain designers do not appear to have realised the import 
ance of making provision for the electrical equipment nti! the 
design of the car has progressed so far that the best ;ossible 
arrangement cannot be worked in. : 
Special dynamos are found on all classes of chassi There 
may be cases in which the total cost of the chassis h:: been 


reduced, or at least not increased; by the adoption of « -pecial 
model, but the author cannot call to mind any instance of the 
departure from standard really being warranted. It ! prob- 
able that in practically every case where a special machine 


has been used the ultimate cost has been increased, w! le the 


difficnities attendant upon the obtaining of spares (en if 
but few cars ever require any parts) must prejudice ners 
and cause some loss of goodwill. 

While it is almost universal to find the dynamo «"iven 
directly by the engine, there are still a few cars retain! velt 
drive from the clutch shaft. Tandem driving of the dynamo 
and pump, the dynamo and magneto, or even of .al! ‘ree 


units, is quite common, particularly on French cars. 

On motor cycles the disposition and drive of:a dynam are 
not easy problems to solve in a really satisfactory m."néT- 
One design which can be fitted to practically any machine 
without “difficulty consists of “x worm-wheel attached t> the 
spokes of the rear wheel, with a flexible shaft coupled t the 
enclosed-‘worm and leading forward to the dynamo. 

Speaking generally, it is desirable to drive the dynamo 2! the 
same speed as the crankshaft, by gears or by silent chain with 
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neans of adjustment, and to select a machine that 
sere the required output with a reasonably low cutting- 

Ms gpeed. ‘ihe ordimary third-brush machine, with a drooping 
‘paracteristic curve, will then charge the battery at a goo 

fe when running in towns, and will not too grossly over- 
vparge it on fast runs in the open country. In certain 
ass it mey be permissible to run a dynamo twice as fast as 
ibe crankshaft, but this is the extreme limit. — 

On modern engines it 1s still possible in certain quite recent 
designs to severely criticise the arrangement of the starter. 
On the majority of recently-designed engines the starter 
geeupies one of two well-defined positions, in either of which 


can be nade quite accessible. Perhaps the favourite is the 
darter attached to the forward side of the flywheel housing 
py a ange and studs; it is, however, sometimes fitted in a 


gilit socket with a clamping bolt, and is then usually quite 
esy to remove. Frequently there is some other component 
in ine with the starter, so that the latter cannot be removed 
without first taking off other parts, one small car requiring 
ip have ‘ue steering column taken down before the starter 
brushes aud commutator can be inspected ; there is absolutely 
no justification for such a state of affairs as this, and the de- 
signer cannot be too strongly condemned. 

In the vast majority of applications of the electric starter 
the drive is by Bendix pinion gearing directly with teeth on 
the rim of the flywheel, and on the whole this is a simple, 
cheap and satisfactory method. Of starter mountings and 
drives in general it may be remarked that the object of the 
designer should be to apply the motor torque as directly as 
possible to the flywheel, and to place the machine in a position 
where it will be completely accessible and at the same time 
protected from mud and dirt. Careful attention should be 
paid to the accuracy of the gears and the mounting of the 
starter at the correct centre-distance lest the efficiency of the 
drive be seriously impaired and the job rendered unsatisfac- 
tory to the user. , ; 

The efficiency of these small motors is not particularly high 
over the working speed range, so that if the loss in the drive 
by reason of poor gears or springing shafts be very great, the 
power may be insufficient to turn the engine quickly, and 
therefore the current taken will be excessive. Owing to the 
great variations between individual engines of one design, to 
sy nothing of the much greater differences ‘that may exist 
between types, it is almost impossible to state what. the torque 
required to start an engine is likely to be. Starters are avail- 
able of which the stalled torque ranges from about 5 up to 
4) lb.-ft. Larger machines are required on four-cylinder than 
on six- or eight-cylinder engines of equal piston displacement, 
owing to the facts that the torque curve is more irregular and 
that the peaks must be considered. Under the ‘worst con- 
ditions of a low temperature and gummy oil, an engine may 
require four or six times the power to turn that might be 
necessary under favourable conditions, considering the friction 
alone. ‘lo this load must be added that due to the compression 
in the cylinders, while the load due to suction against a prac- 
tically closed throttle may be not inconsiderable. As a very 
rough guide it may be said that the starter should be capable 
of exerting a stalled torque of about 5 lb.-ft. per litre of piston 
displacement of the engine, but as the characteristic of tie 
motor must be considered in connection with the gear-ratio 
and the type of engine, the only safe guide is the manufac- 
turer’s experence. 

British manufacturers have preferred to use the plain dyna- 
motor up to its practical limit of about a 12-h.p. engine, fitting 
two separate machines on larger engines, a practice which 
appears likely to persist. The simple dynamotor has certain 
advantages over the two-machine outfit, of which the most 
important to many car builders is its lower cost, another con- 
sideration being the silence of the drive when acting as a 
starter. On the other hand, the disadvantages are numerous 
and very real, becoming more serious as the size of the engine, 
and consequently the starting torque, increases. Considering, 
first, the funetions of a starter, it will be admitted that a high 
gear-ratio is advisable, in order that a small/motor may be 


used and the initial current kept within reasonable limits, yet 
with tlie ability to break loose the engine under bad con- 
ditions. When a separate starter is used the gear-ratio is of 
the or‘er of 10 or 15 to one, according to the sizes of the 
engine and the motor, and on large aircraft engines where 


Weight is of great importance, ratios of from 100 to 150 to one 


ve been used in order to obtain optimum results. 

The :equirements as regards gear-ratios are entirely opposed 
as bet veen the starter and the dynamo, and it becomes 
hecess.\v to increase the dimensions of the machine to enable 
It to d liver the required torque at a gear-ratio which will not 
cause |! to be overdriven when the engine is running at its 
extrerne rate of revolution. It is usual to connect the arma- 
ture o° the dynamotor to the crankshaft ata ratio of about 
2:1 or 2.25:1, the drive being by a silent chain, which may 
also operate the camshaft. ' 


Dynamotors built into the flywheel have beén used to ‘a 
iderable extent, but it is probable that the comparatively 
: t of this system will militate against its general adop- 
tion, a though it offers a very attractive solution of an awk- 


ward problem. When the engine is being turned at a good 
startin: speed there is little to choose between the dynamotor 
and orlinary starting motor as regards current consumption. 
Wher the dynamotor fails, however, is at the instant of 
switching on with a stiff engine, for the torque then available ~ 
at the crankshaft is smaller, although the current is lower. 


The battery output at low temperatures is of very real import- 
ance in connection with the dynamotor, in view of the com- 
paratively low stalling torque and heavy current of this 
machine. 

The battery is generally regarded, rather unjustly, as the 
weak link in the electric system of the automobile, It is 
quite certain that nine-tenths of the troubles experienced with 
batteries are due to two causes: they are seldom large enough 
for the duty they have to perform, and they are not properly 
cared for. 

A feature of the accumulator that is not very widely under- 
stood is the change in apparent capacity with temperature. 
The highest temperature at which it is advisable to work a 
battery is about 40 deg. OC. (104 deg. F.), and thence down- 
wards the apparent capacity falls in accordance with a 
straight-line law until at minus 43 deg. C. the battery becomes 
inert. Consideration will explain why on cold mornings elec- 
tric starters sometimes fail to function without help from the 
starting handle. The application of heat to the starter battery 
is almost as important as to the engine itself. 

Regarding automobile lamps, the author is strongly.of the 
opinion that side lights should be provided with frosted or 
other non-dazzling glass or reflectors, as bright side lights 
may be quite dangerous in busy towns, where head lights 
should be entirely forbidden. By properly setting the head 
lamps much could be done to reduce dazzle and the illumina- 
tion of number plates is frequently very feeble. The use of 
spot-lights while a car is travelling should be prohibited, ex- 
cept one on the near side directed steeply downward towards 
the side of the road. The dimming-switch, which is a doubtful 
blessing, should have a definite stop position, as it is most 
annoying for the driver to have to feel for the right degree 
of dimness on each occasion of using the device. Dipping- 
gear for the head lights is preferable to dimming. 

Purely from the point of view of efficiency of ignition there 
is no doubt that a well-designed coil set will give as good 
running as will a magneto under all ordinary conditions of 
operation, and usually starting will be easier and dead-slow 
running superior. On the other hand, a good magneto may 
continue. to fire dirty plugs which might misfire at- high 
speeds with a coil; moreover, if a magneto can be turned 
fast enough or be fitted with an impulse-starter, it may give 
better starting with dirty plugs. At the highest possible 
engine speeds success with either system is merely a matter 
of suitable design and good workmanship. The risk-of the 
ignition switch being left on with the engine stopped and the 
contact-breaker closed, thereby, perhaps, damaging the coil 
or at least entirely discharging the battery, can be guarded 
against in more than one way, but is more fancied than:Teal. 

For motor cycles and quite small cars the combined dynamo 
and magneto solves the problem of providing two mountings 
and drives, and the system appears likely to become popular 
where price and dimensions are important considerations. 

While the modern lighting and starting set, like the ignition 
gear, is on the whole satisfactory, there is room for consider- 
able improvement in certain respects. In detail design and 
in workmanship some makes are more than a little lacking 
in perfection, and careful attention to apparently trivial 
matters would make such sets much more reliable. Many 
troubles are due to faulty installation, and particularly to care- 
less wiring and the use of poor materials, for which the car 
builder must be held responsible. 

Future developments of lighting and starting sets must 
depend very largely upon the battery, but designers of engines 
could do much to help the manufacturer of the electrical 
equipment by accepting standard patterns, and particularly by 
consultation at an early stage in the design. The purchasing 
department can also be of service to all concerned by being a 
little less anxious to buy at the lowest price, irrespective of 
technical considerations. 

The paper was illustrated with a number of curves and re- 
produced photographs. An appendix contained a list of 
standard’ specifications connected with the electrical equip- 
ment of motor cars. 








In Darkest Pressland.—The fatuousness of the observa- 
tions of the lay Press upon matters electrical seems to thrive 
and develop constantly as time goes on, notwithstanding the 
increased facilities for technical education that are continually 
being provided. 

In commenting upon a temporary failure of light in a West 
London suburb recently the Sunday Pictorial, doubtless realis- 
ing that illumination, intellectual if not physical, was a prime 
necessity of the situation, emitted the following coruscation, 
the brilliancy of which can scarcely have been surpassed by 
the event described: ** The failure of the current is stated to 
have been due to the fusing of wires in a high-speed manhole.”’ 

Even in an age of which it has been frequently, and not 
without justice, remarked that its chief characteristic is a 
feverish rushing about from place to place, it is a little sur- 
prising to find that so stafionary an object as a manhole 
should develop high-speed proclivities, though on occasion we 
lave known lids thereof to travel rapidly and unexpectedly in 
a short parabolic orbit. Apart from the promotion of the 


gaiety of nations, the mora! seems to be that there are more 
subjects than one under the sun as to which some revision of 
long-held views may become necessary. 
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Trans-Atlantic Radio Telephony. 


Broadcast Matter Successfully Re-radiated. 


As was briefly pointed out in our last issue, world radio- 
broadcasting was accomplished, after several months of ex- 
perimental work, early last month, by the Westinghouse 
Electrical and Manufacturing Co., U.S.A., in co-operation 
with its associated firm in this country, the Metropolitan- 
Vickers Electrical Co., Ltd. Radiated from America across 
the Atlantic Ocean, the messages are received near Man- 
chester and, after being amplified to extent, are re 
broadcast in England, while the Westinghouse relay station 
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Fig. 1.—The Hale Receiving Apparatus. 


(KFKX) at Hastings, Nebraska, repeats the programmes in 
the U.S.A. to ensure the reception of the messages throughout 


all North and Sout’ America It is thus highly probable 
that the programmes are being heard all over the world; 
and the following account of the experiments (by Mr. 


R. Connor, of the Research Department 
Vickers Co.) may help to dispel some of 
the confusion of the statements that 
have been made regarding them. 
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The feat of re-radiating radio signals 
from another station is not altogether a 
recent one, for as long ago as February 


of last year parts of the programmes 
from the London (2LO) and Birming 
ham (5IT) stations of the British 


Broadcasting Co., Ltd., were re-radiated 
from the Trafford Park station (2ZY) 
of the Metropolitan Vickers Co., which 
station was then giving a nightly service 


on behalf of the B.B.C. Immediately 
after that a regular feature of the 
nightly programme from 2ZY was the 


re-radiation of the time signal from the 
Eiffel Tower (FL) and therefore, it will 
be realised that the recent experimental 
re-radiation of transat!antic telephony 
is the logical outcome of the accom 
plishments mentioned above, and was 
commenced early in October. From then 
onwards a great deal has been done by 
both companies, and the resultant ex- 
change of information enabled succes 

ful re-radiation of signals from (KDKA) 
Pittsburgh to be accomplished before the 
end of last year. 


The Pittsburgh Transmitting Station. 


KDKA, the American transmitting 
station, is the world’s pioneer broad 
casting station, having been inaugu- 


rated on November 5th, 1920, by the 


Westinghouse Co., which also established cther stations 
at Newark, New Jersey (WJZ), Springfield, Mass. (WBZ) 
and Chicago, Ill. (KYW). More recently it erected 
KFKX at Hastings, Nebraska (the first of its kind 


The 


The receiving apparatus in this country was sit! 
Hale, Altrincham, station of the Metropolitan-\ 
and was specially designed for 100-metre work 





Fig. 2. Trafford Park Re-radiating Plant. 


Hale Receiving Station. 
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serial Wa mployed to obtain directional effect, and thus 
jiminate interference from other stations and reduce the 
; — a , 
ofiect of atmospherics which have direction. The receiver 


ed ten stages of radio-frequency amplification, 
of them were seldom employed, efficient reception 
nplished with usually four or five stages. Two 
sages of low-frequency amplification were used and the sig- 
nals were then conveyed by land line to the transmitting 
station at '‘l'rafford Park. ; ce 

Fig. 1 is a view of the frame aerial, receiving apparatus, 
and control equipment used at Hale. 


The Trafiord Park Re-radiating Station. 

The re-radiating station (2AC) is located in the Metropolitan- 
Vickers rks and is equipped with purely experimental 
plant, which is illustrated in fig. 2. The set is supplied with 
power § ewhat smaller than that of the British broadcast- 
ing stations, the latter being 1.5 kW. The transmitting aerial, 
fi. 3, is the one which was used when broadcasting first 
iw at Trafford Park, and is one of the cage variety, 


took p! } c 
the re-radiation taking place on a wavelength of 400 metres. 


itself emp: 
though a 
being ac 


Some Difliculties Encountered, 
When the experiments commenced early in October, 1923, 


the principle troubles encountered were the result of atmos- 
pherics ling, and distortion. Reception in this country of 
Ameri broadcasting on 300/500 metres, with even very 
simple receivers, bas been quite common, but extremely 
irregular, and does not take place nightly over periods of 
weeks, the average number of hours’ reception being very 


small. Furthermore, quality of speech and music is variable, 


and only on rare occasions are good results obtained. By 
sood results is meant intelligible speech and music of 
sufficiently good quality to be re-radiated. 

It is » characteristic of this reception that the earlier 
part of the programmes is not usually received; then matter 

















Fig. 3. The 2AC Transmitting Aerial 


com hrough very well at about 1 a.m. to 3 a.m G.m.t 
A« f signal strength against time shows a decided peak. 
The iminary experiments confirmed the above general 
ex] e, and also showed that fading was very bad. It 
Wa d, however, that when working on a wavelength of 
les 150 metres fading was not nearly so pronounced ; also 
Satis'actory reception could be accomplished well before mid 
nig lor these reasons and also the fact that interference 
nN ther stations is less on such wavelengths, it was decided 
to ‘)-metre transmission from KDKA and not the normal 
b2 tres. Another point in favour of the 100-metre trans- 
in is that it came through quite well at the commence- 
mer the programme at 6 o’cleck e.s.t., i.e., 11 o'clock 
Gr h time. The amount of extremely good reception 
th < place sometimés between 4 and 7 o'clock in the 
mo (G.m.t.) when special tests were being made after 
u usion of the Pittsburgh evening programme, was re 
m 

tion was at first very bad and speech was practically 
ul zible, but daily tests and close co-operation between 
Trafford Park and Pittsburgh resulted in sufficient improve- 
m ng effected at both places, combined with a further 
u in power at KDKA, to enable re-radiation to be 
— it from December 27th for over a week, though 
befor radiation was accomplished some work had to be 
dor e to the fact that the further increase in power again 
intr ed distortion. It should be noted that the original 


very tad distortion was due to several causes, principally 


wavelength change and “‘ night distortion.” An exceedingly 
minute change of wavelength is very serious in this respect. 
On the first two nights re-radiation of KDKA was also 
effected by the B.B.C., which had been conducting experi- 
ments at Biggin Hill and used KDKA’s transmission for the 
purpose. 

Much remains to be done, particularly with regard to over- 
coming adverse atmospheric conditions, but what has been 
accomplished shows that the advent of everyday transoceanic 
radio telephony, without the use of exorbitant power, is con- 
siderably nearer realisation. The reception on 100 metres of 
KDKA and re-radiation is no freak. 








Legal. 


Evans y. Central Electric Supply Co., Ltd. 
Towers vy. Evans. 
ACTIONS OVER PaTent RiGuts. 


Film Cooling 


In the Chancery Division, on January 2st, 22nd and 23rd, 
Mr. Justice Astbury tried an action by Film Cooling ‘Towers, 
Ltd., of Chancery Lane, against Athol Geraid LKvans, of 
Churchtield Avenue, North Finchley, for a declaration that 
the defendant heid letters patent (10,369) relating to im- 
provements in water ccoling towers for use with steam 
pliant, as trustee for the plaitiffs; for an Order on the de 
fendant that he assign the | tters patent to the plaintiffs; 
alternatively for a declaration that the pluintilis were licen 
sees of the defendant under the patent; and for an injunction 
restraining the defendant from threatening customers of the 
plaintiffs with legal proceedings or liability in respect ot 
ulleged infringement of the patent. 

».nother action, by Mr. kvans against the Central Electric 
Supply Co., was down for hearing in fiont of the Film Cooling 
towers action, but it was arranged to try the latter first. 

Mr. Luxmoore, with whom was Mr. Moritz, said the action 
by Evans against the Central Electric Co. was for alieged 
infringement of a patent for a water cooling tower. Such a 
tower was erected for the Central Electric Co. by the Film 
Cooiing Towers, Ltd. In the action by the latter company it 
claimed against Mr. Evans that the patent, in fact, belonged 
to, and that he was trustee for them If the company 
succeeded in that claim there was an end of the Evans 
action, and if it failed, then he said it also failed in the 
bivans action. 

Opening the action by the Film Cooling Towers Co., 
Counsel said that it was founded on this: that the defendant 
Evans was the servant of the plaintiffs and that during his 
employment he took out a patent for this particular inven- 
tion; and plaintiffs said that the terms of his employment 
were such that he was bound to hold it as trustee of the 
plaintiffs, and it would be a breach of his duty to claim the 
patent for himself. For some time prior to February, 1916, 
the defendant was in the employ of the plaintiffs as an engi 
neer and manager. It was part of his duty to make draw 
ings for the construction of cooling towers, to devise improve- 
ments, and to superintend the making of such drawings and 
the devising of such improvements by other draughtsmen in 
the employ of the plaintiffs. All such improvements became 
by virtue of such employment the property of the plaintiffs, 
who were entitled to the benefit of the same. In January, 
1916, one Holland (a draughtsman in the employ of the 
plaintiffs) was engaged in devising improvements for cooling 
towers, and worked out a method of construction which was 
afterwards embodied in the specification of the letters patent 
in question. Alternatively such improvement was worked 
out, by Mr. Holland under the supervision of the defendant in 
the ordinary course of the defendant's duty or the improve- 
ment was devised by the defendant with the assistance of 
Holland in the ordinary course of Holland's and the de 
fendant’s duty in the time of and with the materials of the 
plaintiffs. The improvement was and remained the sole 
property of the plaintiffs. The defendant, in breach of his 
duty to the plaintiffs, on February 5th, 1916, applied for and 
eventually obtained, in his own name, the letters patent in 
respect of the improvement mentioned On August 3lst, 
1919, the plaintiffs and the defendant entered into an agree 
ment of service which provided for the working by the 
plaintiffs as licensees of any invention in which the defendant 
was at that date or might thereafter become the patentee, 
upon terms contained in the agreement. In 1917, the 
defendant was summarily dismissed by fhe plaintiffs. At 
a date subsequent to the dismissal the plaintiffs erected 
tower for the Central Electric Supply Co., Ltd., at St. 
John’s Wood. The defendant then alleged that the construc 
tion of the tower constituted an infringement of the patent 
granted to him, and he further threatened the Central Electric 
Co. with an action for infringement of the patent, and such 

an action was, in fact, now pending. In his defence the 

defendant said that he was the registered legal owner of the 
patent. He denied that the application for the patent was in 
breach of any duty owed by him to the plaintiffs, and he 
also denied that any improvement embodied in the specifica- 
tion was devised by him either in the time or with the 
materials of the plaintiffs or in the ordinary course of any 
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duty that he owed to the plaintiffs, or with the assistance of 
Holland. In any event he denied that any such improvement 
became, either by virtue of the employment or at all, the 
property of the plaintiffs, or that the plaintiffs were at any 
time entitled to any benefit or had any property or rights 
therein. In January, 1917, it was verbally agreed between 
the plaintiffs and the defendant at interviews between him 
and Mr. Clemow and Mr. White, directors of the plaintiff 
company, that defendant should be employed as manager of 
the plaintiff company for a period of three years at an in- 
creased salary and commission, and in consideration thereof 
the plaintiffs should, during the continuance of his employ- 
ment, have a right to use in connection with the erection of 
water-cooling towers any invention of which defendant then 
was the patentee. He denied that he entered into any agree- 
ment for the working by the plaintiffs as licensees or at all 
of any invention of which he was the patentee. In breach 
of their agreement the plaintiffs wrongfully, by letter of 
November 22nd, 1917, summarily dismissed the defendant and 
thereby repudiated the agreement. 

Evidence in support of the plaintiffs’ case was given by 
Walter Wm. White, Harold A. Holland, Fredk. A. Caley, 
E. A. Crisp, and G. E. Hodgkinson. 

Mr. Whitehead, K.C., and Mr. A. Cecil Caporn, were 
counsel for the defendant, and evidence was given in support 
of his case by defendant himself. 

At the close of Mr. Evans’s evidence 

His Lorpsaip said he had now heard both sides, and he 
suggested that some sensible accommodation should be come 
to with regard to both actions. 

Counsel consulted their clients, and subsequently Mr. Lux- 
moore announced that they had come to terms, which would 
put an end to the whole of the litigation. Mr. Evans would 
assign the patent to the plaintiffs as from the date that he 
left their service and they would pay him the sum of £50 to 
cover the expense he had been put to with regard to the 
patent, and each party would bear its own costs. 

His Lorpsuip said he was pleased to hear that the parties 
had come to terms, and he desired to say that as far as any 
charge was implied against Mr. Evans, in his opinion it had 
not been proved. 


Berry’s Electric, Ltd., v. Bull. 


In this action, which came before Sir Edward Pollock, High 
Court Official Referee, on January 2th, the plaintiffs clamed 
from Mr. W. Perkins Bull, of Somerset Road, Wimbledon, 
the sum of £346, balance of account of £696 for goods sold and 
delivered. 

On the case being called counsel for the plaintiffs said that 
a difficulty had arisen owing to a mistake on the part of his 

ofessional client as to the state of the list, and as a result 

e was not prepared for trial. 

Mr. Pritt, appearing for the defendant, said that Mr. Bull 
was a gentleman who had large interests in Cuba, and having 
arranged to go to Canada he would have to be away for 
some little time. It was therefore difficult to make an 
arrangement by which a date for the trial could be fixed. He 
Was now prepared with witnesses for the defence, and ready 
to proceed. 

In the course of a conversation which followed, plaintiffs’ 
counsel said that the hearing would probably occupy two or 
three days, and the Referee observed that in the circumstances 
the case would stand over for the convenience of the de- 
fendant, and the plaintiffs would have to pay the costs of the 
adjournment. 


It was ultimately arranged that the hearing should be 
fixed for June 17th. 


Evans v. Benyon. 


At the Blackpool County Court, on January 23rd, William 
Evans, ‘ Glendoon,’’ Reads Avenue, Blackpool, sued Charles 
Benyon, Wolverton Avenue, Blackpool, to recover £64 for 
work done. 

Wa. Evans, an electrical engineer, said that in November, 
1922, Benyon accepted his offer to fit up a house which 
he was building in Wolverton Avenue with electric light. 
The work was completed in July, 1923. When he sent in the 
bill, Benyon complained of the price. The bill was for £82, 
and he had received £18 on account. 

_CHartes Benyon, a consulting electrical engineer, said the 
lighting had not been a success. The job should have cost 
£30, the bells £5, and heating £10, making a total of £45. 
_ His Honoor said what ought to be charged was £61 17s. 6d., 
instead of a total of £82. As £18 had been paid on account, 
he gave judgment for £43 17s. and costs. 


Briggs v. Wuest and Reid. 
In the Court of Appeal in Dublin last week, before Mr. 
Justice SAMUELS, an appeal was heard in this case, which 
was brought from a decision of the Recorder of Dublin, the 
defendants being the appellants. 

The action was brought to recover £17 balance of £34, 
the amount of a contract for the electric wiring of the resi- 
dence, 53, Leinster Road, Dublin, of which Wuest was the 
tenant and Reid the landlord. The latter had paid £17, which, 





he alleged, was the amount of his liability in the m 
other £17 being due by the tenant Wuest. 
The Recorper had given a decree for this £17 Against 
Wuest, and dismissed the action against the landlord Reid 
Mr. Justice SAMUELS now reversed. the Recorder's decision 
and gave a decree for £17 against Reid, and divmissed th, 
action against Wuest. 


atter, the 





British Thomson-Houston Co., Ltd., v. Braham. 


In the Chancery Division, on January 22nd, Mr. Justicg 
Russell granted an injunction to the plaintiffs restraining Mr 
John Braham, of 194 and 196, Bishopsgate, from passing of 
head ’phones as the plaintiffs’ by describing them as “ Thom. 
eon-Houston.” 

Mr. Trevor Warson, for the plaintiffs, explaine: that thes 
were head 'phones for use with wireless apparatus Defend. 
ant was prepared to give an undertaking in the terms asked 
for, subject to an inquiry as to damages, and to pay the costs 
taxed or agreed. If the damages could be agreed, the amount 
would be put in the order, and if a sum was agreed, the 
inquiry, of course, would be obviated. 





Igranic Electric Co., Ltd., v. Delfosse. 


Mr. JUSTICE RUSSELL, in the Chancery Division on January 
22nd, heard a motion by plaintiffs for an injunction restrain. 
ing Mr. E. J. Delfosse, who trades as the Osmond Engineer. 
ing Co. at Pentonville Road, from infringing a patent for 
filament resistance rheostats. 

Stating the case of the applicants, Mr. Mow said the 
patent was numbered 195,903, and plaintiffs alleged infringe- 
ment by manufacture and sale, and advertisement in a wire. 
less paper. ; 

The defendant admitted the sale of 341 rheostats, and ad- 
mitted publication. He offered to give an undertaking not 
further to infringe and to pay £50 into Court as damages and 
to deliver up the infringing articles. 

His LorpDsuHir granted an injunction in the terms asked for. 





British Thomson-Houston Co., Ltd., v. British Insulated 
and Helsby Cables, Ltd. 

Mr. Justice Russet, in *he Chancery Division, on Monday, 
January 28th, gave judgment in this action, the hearing of 
which occupied several days during last term. In the action 
the plaintiffs sued the defendants for infringement of letters 
patent, and claimed an injunction and other usual relief. De- 
fendants denied infringement on several grounds, counter- 
claiming for revocation. 

His LorpsHip said he was satisfied that plaintiffs by their 
process had solved a problem which had hitherto been un- 
solved, and that the process disclosed by the 1) patent 
was unworkable. The grounds of defence set up had failed. 
In the result he held that the plaintiffs were entitled to the 
relief they claimed—an injunction to restrain and an inquiry 
as to damages with an order to deliver up. The counter- 
claim would be dismissed with costs. 








Heavy Oil Engine Working Costs.—In the hon. secre 
tary’s report for 1928 of the Diesel Engine Users’ Association 


reference is. made to the important work carried out during 
the year in connection with the report on heavy-oi! engine 
working costs, which has been prepared by the Genera! Com- 
mittee, and the hope is expressed that in future returns from 
a larger number of installations might be availal The 


average working cost of a representative group of 
engine installations working with an annual plant load 
factor of at least 15 per cent., and with outputs approaching 
one million kWh per annum each, was 1.086d. for 1, and 
if a suitable correction were made on the basis of present-day 
prices of labour and material that figure, as at Marc), 1933, 
would be .789d. per kWh. The report showed fuel oil cost 
variation for several undertakings over a period of five years. 
The cost of oil fuel per kWh generated in 1921 was .53d., 
and that cost had practically adjusted itself to the figure 
obtaining in 1917 (.52d.) before the occurrence of a}normal 
conditions consequent on the war. Average figures of the 
quantity of fuel oil consumed per kWh generated are of 
special interest in showing the effect of the use of tar oil in 
place of petroleum fuel oil during the period covered by the 
war. In 1921 the average figure for fuel oil consumptivn was 
.67 Ib. per kWh generated. The report also dealt with the 
working costs of certain installations in India. The Com- 
mittee considered the form in which the report on fuc! con- 
sumption and energy generated at electricity undert.kings 
throughout the country was issued by the Electricity Com- 
missioners. It was felt that in some respects the information 
would be more generally useful, and would give a more 


vy-oil 


correct impression of the results obtained by the ve of 
heavy-oil engines, if the returns could be made in a somewhat 
different form. The Electricity Commissioners were com- 


municated with, and it was understood that the form in which 
the results of the working of heavy-oil engine insta!'stions 
would be put forward in subsequent reports would 
amended to some extent. 
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New Electrical Devices, Fittings, 
and Plant. 


nvited to submit particulars of new or improved devices 


yeaders a ne 
“ is, which will be published if considered of sufficient 


and appa 
interest. 


The Reavell ‘‘ Sub-station ’’ Compressor. 
In sue of January 10th, 1908, we described a rotary- 
type b! for cleaning electrical plant and machinery made 
y Mess RRAVELL & Co., Lap., Ranelagh Works, Ipswich. 
The firm has now produced an improved type, the advantages 
of whic lude smaller weight and higher speed. The new 
compres is directly coupled to a motor running at a speed 
f about 1,440 r.p.m., designed to suit the supply of the 
which it is to be used. The compressor gives a 


OU 


station | ; v 
pressure of about 20 lb. per sq. in., and has an actual delivery 
of just over 8 cu. ft. of free air per minute at this pressure. 
The plant is fitted with a pressure gauge and relief valve, 





































COMPRESSOR. 


* SUB-STATION ”’ 


Fic. 1.—Tue ReaAVELL 
) ft. of flexible cable with a suitable wall plug, and 15 ft 
f flexi hose with a suitably-proportioned nozzle. As will 
be seen from fig. 1, a steel drum for carrying the flexible hose 
and cable is fixed on the top of the motor. The equipment 
has over dimensions of 2 ft., by 1 ft. 5 in., by 1 ft. 9in., 
ind, complete with wheels, weighs only 150 Ib. The wheeled 


truck can be omitted if desired. Since the earlier set was 
introduced orders for it have been received from many im 
portant electricity undertakings and collieries, as well as 


other power users at home and abroad. 


An Electrically-operated Tire Pump. 


Of i est to motor car garage proprietors is the David port 
able pump recently put on the market by Messrs. 
Wit & James, of Chequers Bridge, Gloucester. The 
pumy ich is mounted on a small trolley, comprises a twin- 
cyl r compressor and an electric motor directly con 
necté reto. The compressed air, after passing through a 

mi ler and filter, is delivered to the tires by 18 ft. 
tt rried on a drum and fitted with a pressure gauge 
and a se valve which can be eet t operate at any desired 
pres p to 150 lb. per sq. in. The outfit can be sup- 
plied iy voltage and for either a.c. or d.c., and will, it 
18 ¢ !, fully inflate four ordinary car tires In as many 
min 


A Hack Saw for Armoured Cables. 


Th luction of a hack saw for cutting through armoured 
cable ents a difficult problem, but it has been solved by 
Mess rY’s (LONDON), Lip., 46, Upper Thames Street, 
E.C.4 their *‘ Enox Flex’’ blade. This is very flexible, 
the t only being hardened, and it is said to cut cleanly 
throu eel-taped cables. This should commend it to mains 
engi ind others who have to deal with this claes of cable. 
The s made with 16, 18, 22, or 32 teeth per inch. 


The One-Volt Ora Valve. 


latest products of the Muniarp Rapio VALv! 


Co 15, Nightingale Lane, Balham, S.W. 12, is a low 

tem] l-volt Ora valve for use with dry cells, and it 
IS ¢ t one d cell will continue to operate such a 
va ter its voltage has fallen considerably below one 
ve rverall length of the new valve is 4 in. and its 
Gameter 1} in., while it has the ordinary 4-pin base. It will 
Tunct th an anode voltage of from 30 to 150 V, accord- 
ther it is used as a detector or h.f. or 1.f. amplifier, 
aie Its dament voltage and current are respectively one volt 
and 0.2) \ (0.25 watt). The total emission is approximately 
> mA maximum amplification factor 11, and the normal 


lope 0.25 mA-volt. 


Correspondence. 


Correspondents should forward their communications at the 
earliest possible moment. No letter can be published unless 
we have the writer's name and address im our possession. 


A Safety Device for Electric Kettles, 

We notice that on page 108 of your issue dated January 
18th, under the heading of “Institution of Electrical Engi 
neers,” Mr. E. E. Sharp criticised the design of electric 
kettles, and asked for a safety device to prevent them burning 
dry. 

We have much pleasure in stating that the ‘‘ Universal ”’ 
electric kettle is equipped with the ‘‘ Universal’’ patented 
fuse plug which automatically breaks the circuit should the 
appliance be boiled dry and left connected. It is a device 
that has been tried and tested by many of the most important 
engineers throughout the world, and recognised as a satis- 
factory protection. Any housewife could replace this fusible 
plug in a matter of two or three minutes. 

Because this safety fuse is fitted not only to the ‘‘ Univer- 
sal *’ electric kettles but also to coffee percolators, teapots, 
water and milk heaters, and most other *‘ Universal ’’ liquid 
heaters, a very comprehensive guarantee is given, which is 
very liberally adhered to by the manufacturers. 

A sample of the actual fuse plug will be sent to any of 
your readers on request 

We are told by electricity authorities who hire out ‘* Univer 
sal *‘ kettles fitted with the safety fuse, that it has entirely 
done away with their maintenance charges on kettles that 
they let out on hire, and the small extra initial cost of the 
device Is overcome in a very short period 

L. G. Hawkins & Co., Ltd. 
l.. G. HAWKINS 
22nd, 192A 


La ndon Janu iry 





Two-way Pendant Switch Flexibles. 


We are very interested in “ Safety First's’ letter on the 
above sulject in your issue of the 25th instant, particularly 
as In 35 vears’ acquaintance with two-way wiring we have 


ird of trouble occurring if the circuit be wired in 


never he 
the correct manner, viz., that in which one pole only is con- 
nected with the switches 


Apart from the question of imperfect triple flexible, if lamps 
are wired on the principle first advocated in the U.S.A., viz., 
both poles connected with each switch, trouble will most 
likely occur either from inefficient insulation, or short gaps in 
the switches when changing over 


Perhaps the cause of ** Safety Virst’s’’ trouble may be the 
unfortunate adoption of this faulty two-pole method, otherwise 
we cannot see hov shorting " and subsequent ignition can 


occur, as he state if both pok are not present 

We have all along empnh isised the trouble likely to occur by 
adoption of this defective method in most of our references to 
‘two-way’ and “ two-way intermediate’ wiring. 


A. P. Lundberg & Sons. 


London, January 2th, 192A 
[The circuits in question are illustrated in Messrs. Lund 
berg’s ‘‘ Lektrik Lighting Connections,’ 7th edition, pp. 57 


69: the objectior ble connection referred to above is shown, 
and duly condemned, on p. 64 The Saxonia Electrical Wire 
Co., Ltd., informs us that it makes three-way flexibles. 
Eps. Exec. Rev 


The Training of Apprentices in Evening Schools. 

The article by Mr. R. C. Wood in your issue of the 
18th inst. comes at a very opportune time, and merits the 
careful consideration of the new Education Minister. 

It is unfortunate that the great majority of principals and 
teachers in technical institutes consider practical work, and 
the direct application of theory to practice, as being an 
inferior grade of instruction, and rather beneath their dignity. 

It can be said that while students are encouraged to think 
of engineering as a purely theoretical subject, and are taught 
that the sooner they can get out of the workshop the better, 
the present state of things will continue. 

Teaching the calculus to young men who cannot be relied 
upon to work out a simple practical mathematical problem, 
or giving a smattering of higher electrical calculations to a 
switchboard attendant, may be educational and may meet 
with the approval of the education authorities, but its value 
in the works, in 99 per cent. of cases, is nil. 

It is impossible for anyone with modern works experience 
to disagree with the conclusions of Mr. Wood, and I do not 
think it would be possible to find a technical institute in the 
United Kingdom where craftsmanship or practical instruction 
is considered of primary importance. 

The chief reason for the lack of practical training (both 
hand and brain) is the attitude of educational authorities 
towards this type of work. They consider the purely academic 
teacher to be superior in every way to the one who has been 
through the shops, and emphasise the difference by giving 
him a higher scale of salary; for that reason alone it would 
be foolish to expect a teacher to attempt what is considered 
to be a lower class of work. 

The apprentice, owing to modern conditions, does not get 
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anything like the training he received a few years back, and 
although this could be overcome to a very large extent by 
suitable tuition in the technical institute, it is hardly likely 
that anything will be done until the distinction between the 
academic side and the practical side of teaching is removed. 

When principals are compelled to realise that the great 
majority of the students attending their institutes are artisans, 
and will remain artisans for the rest of their lives, it is pos- 
sible that some alteration will take place, but while all the 
dignity is taken away from labour and concentrated on higher 
education, little progress will be made in the direction indi- 
cated by Mr. Wood. 

The idea that all students are potential managers is ridicu- 
lous; far better that exceptional students be sent to higher- 
grade institutes, and thus allow the work to be carried on at 
the level it should be. 

Teachers frequently argue that the applica 
practice should take place in the works, and while the 
powers-that-be wish the present system of teaching to continue 
that argument will always be forthcoming. 

The only remedy for the present state of things is for edu 
cational authorities to cut out the fetish of the first-class 
honours degree for teachers, and to encourage practical teacli- 
ing by giving practical teachers the same status that is given 
to the purely academic staff. 


tion of theory to 


M.I.Mech.E. 


January 25th, 192A. 


Printing Telegraph Systems and Mechanisms. 


Mr. Harrison, in his letter of December 31st last, dealing 
with the review of his book in these columns, explains his 
reference to the Hughes apparatus by stating that he did not 
deal with the question from the British standpoint alone; as, 
however, most of his illustrations referred to the design as used 
by the British Post Office, and as there is a considerable 
difference in the mechanical details of the Hughes as used 
in this country and on the Continent, it was reasonable to 
assume that his treatment was chiefly concerned with the 
former. 

With regard to the Baudot correction, Mr. Harrison’s cor- 
rected statement that ‘‘ the speed is not exactly reduced to 
zero’’ may be allowed to pass; but it is very different from 
the statement that the brushes ‘‘ are mome nti irily stopped.’ 

In his letter he uses the expressions : (a) ‘* When the star 
wheel is freed,’’ (b) ‘‘ the driving effort on the brush arms is 
zero,”’ (c) ‘* brushes to be carried forward when unlocked.” 
These three statements are wrong, as he will find if he can 


borrow an instrument and turn it very slowly by hand. There 
is no mystery about it. The star-wheel is never freed, nor 
unlocked: the driving effort on the brush arms is alws LYS 


there when the instrument is running with or without cor- 
rection taking place. When correction is acting it merely 
lowers the gear of the driving effort without removing it. 

It is quite agreed that leakance will reduce the speed of 
working, and that very considerably too, under certain con- 
ditions, and the telegraph engineers in this country are by 
no means ignorant of the fact, but such a general statement 
as that ‘‘ leakance has the effect of reducing the transmission 
speed on land lines’’ requires amplification. Lastly, in re 
gard to the Baudot duplex, Baudot himself suggested single 
channel Baudot duplex in 1882 and it was so used by the 
French Administration from 1883 until 1887; then a double 
duplex was used by the same administration from 1892 till 
1900. This surely is ‘‘ achievement’’ and not “ suggestion.’ 
Pollock and Rowlands used the duplex too, but had to shut 
down because of the inherent disadvantages of the codes. 
Briefly, all duplex multiplex trials had failed to justify their 
existence and the majority of efforts were concentrated on 
high-speed automatic systems. While not accrediting to 
Booth the combination of duplex balance with multiplex, it 
is certainly claimed, and considered to be clear of any reason- 
able objection, that his was the first continuous ly successful 
quadruple duplex multiplex obtained by the combination of 
the duplex balance with the Baudot five-unit alphabet, an: 
result of that success there has been an almost complete 
turn round from high-speed automatic to duplex multiplex 
with the five-unit code, which is having a world-wide applica- 
tion. Herein lies the value of Booth’s achievement. Without 
his success the world of telegraphs would probably have been 
still struggling with the practical difficulties of the high- 
speed automatic systems. 


as a 


; The Reviewer. 
January 25th, 1924. 


What is a Megger? 


With reference to the letter which appeared in vom 


Issire 


dated January 18th, from Mr. Sydney Evershed, I am glad 
to think that his wrath does not fall upon mv devoted head 

directly, for my thoughtless oversight in putting in writin 
precisely what one of the sneakers said at the Paris E.H.P. 
Transmission Conference. Possibly I escape inclusion ith 
the Editor in any action for libel, because Mr. Evershed 
knows more about the law than I do. For, reading between 


the lines of his letter, evidently an editor has to bear the 


brunt of any libels created by his contributors. Anyhow, 
I tender my apologies, and, to make amends, I put the 
query at the head of this letter—What is a Megger? This 


eusutatieies 
should do some good, for I doubt whether DY as 1g 
per cent.—nay, five per cent.—of electrical me illy know 
Hence this educational categorical query. tle reader 
you know, of course, but just ask this quest f the next 
ten electrical men you meet; you will be a 1 at ther 
struggles to reply.) I do not suppose it i s to Mr 
Evers shed to hear that the Megger (should it capita 

‘M” or a small *‘m’”’?) is one of those gs that are 
taken for granted. I can almost imagine thx 3 sayin, 
‘You turn the handle and we do the r And the 
insulation resistance of the human mind ote Mr 


Evershed) is such that it will not even trou to turn 


I.E.E. papers of a decade or more ago to asc¢ its mair 
principle of operation—certainly it would not e to look 
in American (or Barcelona) journals for that i: tion 
Apparently I have forestalled Mr. Evershed, for | now kee 
pigs (which keep me), only I run them more the lines 
of Megger development, than according to the methods of 
his ancestors, with proportionately good fin results, 


However, my output is infinitely less_than th 
being only about 365 per annum. Incidentall; y are tl 
least electrified things on my farm—their insulation resistance 
is apparently too great. 

R. Borlase Matthews, 
1924. 


East Grinstead, January 25th, 


E.h.p. Transmission Lines, 
I have not had an opportunity of ascertaining 


up the total mileage of high-pressure and e.! lines at 
present in this country, but I know that it now 1ounts to 





a very consider able figure. ‘The operating d howeve 
that are available for the conditions that exist in this country 
are very scanty, hence such a letter as that ich | 
correspondent contributed under the nom-de-plum 
‘Pelican ’’ is of special interest. It is to be hoped 





others of your readers will follow suit and th 
experiences. Undoubtedly, during the next ten a grea 
deal of overhead work (some tens of thousa of mil 
will have to be done in this country, especially connectic 
with rural supplies. Owing to the considera experienc 
with undergreaund cables in this country, | think that mai 
of the  sub-distributors at about 10,000 volt ill be 
cables, as the sub-station costs can probably be reduced 
below those of sub-stations for aerial lines at that pressur 
The low-voltage distribution lines will probably be overhead, 


and likewise the e.h.p. lines feeding the 10,(1)-volt sub- 
distributors—but it is always dangerous to proph 

I thank your correspondent for his kindly recognition of 
my efforts in dealing with the subject. 


R. Borlase Matthews. 


East Grinstead, January 25th, 1924 


The Quantum Theory. 





‘Facts are Fancies’’ does not quote me q rectly 
but the point 1s not great What is of more 1 rtance 1s 
the fact that, in his example of *‘ the chair in \ [ sit, 
he is confounding existence with knowledge existence 
and he had better read Karl Pearson's ** Gramma clence 
A paper on ‘* Sensation and Thought,’ read befor to- 


telian Society, a few weeks ago, might also | helplul 
to your idealistic correspondent. 

But let us come back to our “‘muttons.” | nergy 
means ability to do work, it cannot ae m th 
phantom realm of imponderables to take substa 


| 


Facts Before fancies. 
January 26th, 192A. 


Electricity in Mining. 
Having read with much interest your article i 


Pasition of the Colliery Engineer,’ and also the 
of your correspondents with regard to qualificatior 


liery Electricians,’’ I wish to make a few remarks it the 
same. Having served part of my apprenticeship t ery 
electrical work, and being employed as colliery « n at 
several collieries since, I quite agree with you that engl- 
neer should be held responsible for and take full ge 0 
the mechanical and electrical equipment of the col us 
that certificates, diplomas, &c., should be available thos 
positions. Of course there are some colliery com] hich 
have worked on similar lines to this for years. I hav rked 
for two large colliery companies which have had a I ant 
an assistant chief mechanical engineer, and a AD 
assistant chief electrical eng sineer, who have been ! nsil 

for the mechanical and electrical equipments at th 1u 

pits and in charge of the engineers and electricia! ere 


But I think the 
pits should be 
can be responsible for the 


engineers and: electricians at the indiv! Ue? 
allowed to qualify for certificates, so that t 
equipment at that pi urticular pit 


instead of the manager at the individual pits. it stands 
reason that the manager cannot be fully competent 4 
mechanical and electrical engineering, as well as in muniné 
or he would have to be a super-man. As regards trai 


ing of colliery electricians, I think they should serve part o 
their apprenticeship on the manufacturing side, and t ter 
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FepRuak 
»y l, 1924. aaa 
a tat # colliery, as there is no doubt that installing gear in its field form, is less pronounced when its rotor resistance 
4 repair ind locating faults in a mine is of a different and non-inductive starting resistance are of correct propor 
any ag jy to § ce work; an electrician who had never worked tions. As is well known, there is for every single-phase motor 
D really know asture & ; would not be quite as handy as one who had. a particular resistance of its rotor with which the maximum 
tle reader age correspondent’s remarks about the reliability starting torque will be obtained, and it therefore sometimes 
the nex; we eas of faults and breakdowns in modern mining happens that increasing this resistance, although reducing the 
1 at their . it is prising what faults occur. I know that the starting current, will increase the starting torque. 
to Mr oop ve as fool-proof as possible, but he would be rather With reference to the distributing of the winding in a 
4 Capital ed i he saw some of the coal-cutters and trailing greater number of slots 1 would point out that zig-zag leak- 
BS that are qe ter some rough handling, such as machine stuck and age is greater with a larger number of stator slots; and, in 
'S Saying pana eft on, cable pulled out of pummel, &c. Then, my opinion, it is rather considerable during the operation of 
And the wt an earth developing on a cable is a matter of urgency, starting. Perhaps the somewhat ambiguous sentence in my 
juote Mr gan, at located at once. There is never much absence article to which Mr. Hoseason has referred would have been 
to turn aie ich need not be due to bad design or poor work- clearer had I written: ** The stator coils may be placed in 
its maiy : oO the way the plant is worked. I think that an more intimate relationship with the iron, resulting—whilst 
0 look ect mine gets more practice in locating faults starting—in a higher self-induction, and consequently a 
tion ron t ther job, and the conditions of doing so are not greater phase lag (as well as a better power factor when 
1 DOW kee, ae Your correspondent is correct in what he says running under load),*by subdividing the winding among a 
the lines shout thé newright, who is generally a steam man holding larger number of slots. The further distributing of the 
ethods of compe e electrical department; but it is only at small starting winding amongst the running slots carries with it 
_Tesults, nines. there is only a small installation. Most colliery an additional advantage in that it ensures the magnetic 
Meggers, compani ning large mines have an electrical engineer, polarity of the retarded phase being more nearly in its correct 
Y are the the elect in taking his instructions from him, who should position with respect to the polarity of the * running "’ phase. 
resistanoe know whether the “colhery electrician’ is competent or The ill-usage to which a single-phase squirrel-cage motor 
. a may be subjected at starting—to say nothing of possible over- 
Matthews, : Pre- War. loads when running—makes it desirable that the end connec- 
la 19th. 1994 tions of the rotor should be fairly massive, so as to avoid 
overheating at this part. This leaves only the bars, in which 
SS es, we can embody the necessary resistance ; and although the heat 
Your ‘le under the heading ‘“‘ The Position of the generated in the body of the rotor will cause a slight general 
increase in the temperature of the whole machine, as pointed 


Engineer,’ furnishes a long-desired explanation and 
P at hould the means of enabling colliefy owners and agents 


out by Mr. Lee, this is not such a serious objection as it might 





lines 
} unite to “ee that it is just as necessary to have a qualified engi- appear, seeing that the iron losses in the rotor (at full load 
howeve neer, is to have a qualified manager, for the efficient and speed) are quite small . ; P 
country operation of a mine. Fred. W. Davies. 
cA your “Th that efficiency often decides between a paying and Huddersfield, January 26th, 1924 
me ¢ a non-paying —_—— pe to a aman -y well -s a Siete 
Hoped th other industry. Fortunately, at a colliery fuel 1s on the door- at , . 
of thei om nd fuel economy appears to be classed, by those con- Domestic Electrical Apparatus. 
iTS @ great cerned a technical polariser invented by the large coal It is pleasing to note your interest in my remarks, and per 
ol miles consu to cut down the colliery output. haps you will kindly permit me to say that the electrical 
inectic I suggest a really non-technical explanation of fuel contractor does not promptly forget the existence of the wiring 
€X perience economy for the benefit of those in charge of colliery steam- and fittings he has installed; on the contrary, it is our custom, 
mal raising plant hich might eventually benefit all concerned and the custom of every reputable contractor, to give 12 
Wil be by the increase in efficiency, with its resultant decrease in months’ guarantee with his work and apparatus. 
reduced coal consumption, allowing the owners to reduce the price of We contend that the proper and best channel for this class 
pressure coa se who really do make use of the total heat value of work is the contracting industry, and interference from the 
overhead, of th lucts of combustion of coal, and do not try to con- supply authorities, especially municipal bodies, is unnecessary. 
Volt sub- taminate the surrounding atmosphere with carbonic oxide. Their time and industry can be beneficially employed in pro 
Economy in steam consumption has certainly received more ducing cheap and reliable current, without vexatious restric 
nition of consideration, due, of course, to the mixed-pressuie turbine tions or disturbance to the customer. 
nanufacturers In view of an outside remark, and to avoid gratuitous 
itthews. I} t ition of low-pressure steam from winding engines, personal advertisement, allow me to again remain, 
steam-driven compressors, Xc., which was previously wasted, A Northern Contractor. 
natu results in economy; but, unfortunately, owing to January %th. 1924. 
the e of a qualified engineer, the economy obtained in ; a 
any instances rapidly disappears after the plant is handed {If the contractor can furnish such a maintenance service 
aad to mis-handling. as we outlined, on an economically sound basis, by all means 
rectls I! ling engineman reports that his engine does not let him do it. We suggested that it would not be worth his 
tance is is quick enough when exhausting into the low-pressure while, but if we are mistaken in this, so much the better. 
[ sit, receiver: the relief valve on the receiver is tampered with; {ll the same, we have never heard of any electrical con- 


tractor who carries out the periodical visitation of customers 


: 
guess is applied, with the result that when the winding L ; 
~~ mn that we advocated.—Eps. Exec. Rev.] 


is released to 














engine is fully accelerated the exhaust steam 
atmosphere in preference to the intended efficient route via 
helplu the t ne, Which is practically utilising live steam con . . . 
t due to the u. pressure steam being directed from The Lesson of Fulham. : 
nergy its 1 economical path. I should like to reply to ‘ Pertinax’’ that ‘Two wrongs 
m the \ | engineer would put a stop to guesswork, tamper- do not make a right.’ The people employed in public works 
ing liversion of heat energy from its useful channel. In have a duty to that public, and in the case under discussion 
' the t of a colliery being placed on the list of efficiently- that duty was quite clear, viz., to keep up the supply of ele« 
meee Oo} er plants further revenue might be obtained by trical energy. The action of the E.P.E.A. meant that the 
‘ the surplus coal dust in and around the mine and Association took the view that the wages of a very small se 
‘ t as fuel already pulverised tion of the public were far more important than service to 
W. D. Wvide. the public at large. 
Tyne, January 27th, 1924. " To me this shows quite a wrong sense of proportion. The 
I : : public services exist for the public and, that being so, the 
nts E.P.E.A. should have insisted upon keeping the Fulham 
( Stress and Strain. works running. It should be a crime for anyone to withdraw 
. - I ir issue of the 18th inst. I notice a short reference to his or her services from the community as a means of extort 
“1 = ma tly-published primer ‘* Electric Cranes and Hauling ing some advantage. ‘a 
pools M Your reviewer accuses me of ‘‘ making the com- rhe action of the E.P.E.A. and similar cases will never 
ey Mm of confusing “ stress ’’ with “‘ strain ’’ (Cn. table 1, lead to industrial peace 
We p [ would like to take this opportunity of explaining ' on F.L. T. 
ison the word ‘‘strain’’ is adopted is simply because January 28th, 1924 
term most generally used by rope manufacturers and 
‘ ers in describing the strengths of ropes, and as 
— 7 uer is written for the busy practical reader rather : 
; r the academic critic I trust the privilege will be 


ex White Osrams for Street Lighting.—The use of white 
es : ; Osram gasfilled lamps for lighting main streets which was in- 
“ inster, January 22nd, 1924. oS ee augurated by the Metropolitan Borough of St. Marylebone 
: just before Christmas, has now been extended to the area of 
the Hampstead Borough Council, which recently ordered, 
through Messrs. William White & Co., a supply of 60-watt 
and 100-watt white Osram gasfilled lamps, which will be used 
in the ordinary converted gas standards for street lighting. 
The snow-white glareless light of the white Osram is much 
appreciated by travellers on fast-moving vehicles, who are 
relieved of all risk of dazzle, and can drive with confidence 
in the most crowded thoroughfares. 





Single-phase Induction Motors and the Starting Problem. 
+ have read with interest the letters from your corre- 
er ts regarding my recent article, and I thank them for 
ticism. 

esitation of a single-phase motor at certain critical 
whust starting up, although due primarily to harmonics 


¥ 
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Co-ordination of Research in 
Illuminating Engineering. 


A PAPER on the above subject was read by Mr. J. S. Dow, 
at the meeting of the Illuminating Engineering Society, on 
January 22nd, Mr. D. R. Wilson presiding 

In his opening remarks, Mr. Dow recalled that in several 
of the earliest discussions before the Society, notably those 
relating to ‘Glare’ and ‘The Measurement of Light and 
Illumination,’’ various problems had been raised, and had 
been receiving attention ever since. A list of possible re- 
searches presented by a committee early in the war also 
showed “intelligent anticipation.”” Several of the questions 
then dealt with, such as the need for a standard of ‘* whit 
light.”’ the specification of heat-resisting pe are, and the 
standardisation of dimensions of lamps and burners, had since 
proved to be of great importance, and were now even more 
urgent than in the past. Many problems raised at meetings 
of the Society had been dealt with by means of joint com- 
mittees, and the recently-formed Committee on Illumination 
under the Department of Scientific and Industria! Research 
was a valuable medium for attacking lighting problems of 
all kinds. 

Researches had to be considered in terms of urgency. Some 
had immediate importance, others (such as the choice of a 
suitable primary standard of light) were of great scientific 
importance, but industrially not very pressing. Others again, 
such as experiments on the effect of light on the eye and the 
human body, were of fundamental importance, but obviously 
would not be quickly solved. It might be possible to classily 
research from the standpoint By whom is the research to 
be undertaken? ’’ ‘There were, first, researches that were 
primarily scientific, such as investigations on light-standards 
and photometry, and those were best undertaken by colleges 
and such institutions as the N.P.L. Secondly, there were 
purely technical experiments, such as researches on lamps and 
lighting appliances, best done in the laboratories of manufac 
turing firms. Thirdly, there were problems involved in the 
application of light, in which both the lighting expert and the 
user should co-operate. Generally speaking, the last type of 
research was most conveniently tackled by a joint committee 
on which all interests concerned were represented. 

Mr. Dow then reviewed specific problems, stating that the 
problem of comparing lights that differed radically in colour 
was now understood to be, strictly speaking, insoluble, owing 
to the physiological peculiarities of the eye. The integrating 
sphere and kindred appliances were now regarded as of great 
practical value in view of the recognition that sources could 
not be satisfactorily compared in terms of candlepower in one 
direction. In this connection Mr. Dow described several de- 
vices adopted recently on the Continent. Illumination photo- 
meters had proved a.great aid to advances in methods of light 
ing, and had been much improved. But the battery was stil] 
a source of trouble; possibly the nickel-iron types, used in con- 
junction with a rheostat and voltmeter, might prove useful. 
Much work had been done on photoelectric cells, which alr = 
constituted a valuable laboratory device and might ultimatel 
be applied to preduce a direct reading illumination word 
meter. Photometry had also led to entirely new methods in 
the planning of access of daylight into buildings, based on the 
“ daylight factor.’ 

As regards advances in illuminants, recent years had formed 
a period of steady deve lopment rather than radical departure. 
But there was room for great progress—possibly by means of 
the luminescence of gases. Theoretically, a source which 
yielded white light and no other radiation should give about 
25 ¢.p. per watt, whilst a source: producing only the efficient 
yellow-green light might have an efficiency of 50-60 c.p. per 
watt Luminescence should also enable the colour of sources 
to be controlled. Hence the a pplications of coloured light, for 
spectacular and decorative effect, and their influence on the 
mind and body deserved attention. Invisible light, e.g., ultra- 
violet rays, also deserved study 

Mr. Dow then emphasised the need fo: evidence on the 
physiological side with regard to the effects of glare and the in 
tensity of illumination requisite for various purposes. Refer 
ence was made to the need for statistical information, such as 
the use of light for street lighting per head of population in 
various cities, the — n of accidents in streets and fac- 
tories due to inadequate lighting, and the advantages to be 
secured from better lighting in relation to output and quality 
of work. P 

In conclusion, various methods of encouraging researeh work 
were considered. It was remarked that in order to expedite 
progress, the Society should possess a research fund. 

The ensuing discussion was opened by Lt.-Col. Kener 
EDGCUMBE, who endorsed the wish expre sed DV the 
lecturer that this country should take a prominent part in 
the international development of research. Mr. W. R. Raw- 
fings, Mr. P. J. Waldram, and Mr. A. Blok discussed various 
forms of research, pointing out that some required joint 
effort such as the Society could promote, and Mr. A. Cun- 
nington referred to some experiences in the design of new 
lighting units for railway work. Mr. Leon Gaster me ntioned 
some of the problems which it was hoped would receive 
attention ol the committee working under the Department 
of Scientific and Industrial Research, all of which illustrated 
the need for joint effort. 
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